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A. L. Riker’s Electric Tricycle, Built Twenty Years Ago. 


A emall battery motor drove the large wheel by frictior 


The House Brothers’ Steam Wagon of Forty Years Ago. 


This is the firet machine built along the lines of the present-day antomobile 
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Richard Dudgeon’s Steam Road Car, Built in 1860, 


The original machine, of which this is a duplicate, was constructed in 1856, 




















Mr. R. E. Olds’ First Gasoline Machine, Built in 1896. 


The 5-horee-power motor and 3-«peed transmission were arranged on the running gear 














Mr. Elwood Haynes's First Gasoline Automobile, Built m 1893. 
SOME OF THE FIRST AMERICAN STEAM, ELECTRIC, AND GASOLINE AUTOMOBILES.—[See page 23.) 








One of Mr. Charles E. Duryea’s Oldest Gasoline Machines, Built in 1898. 
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CAPE COD CANAL 


\ttention has been again directed to the project for 


cutting a ship canal acro Cape Cod, by the recent 
apnouncement that a prominent financie who con 
tro the transportation interest in thi eit has be 
come interested in the scheme ii is prey ed to ful 
nish the nece iry capital to put it through It takes 
only a ance at the map of the New England coast to 
understand why the opening of this canal is desired 
bot! y maritime and naval interests, and particularly 
t the forme! The passage from Long Island Sound 
to Boston and northern New England ports must now 


be made around Cape Cod, where navigation is ren 
dered perilous by the stormy waters, the fogs, and the 
swift tides off the Cape Moreover, the cutting of the 
canal would shorten the distance between New York 
and Boston by one hundred and forty miles on the sea 
route, and by seventy-six miles over the route through 
the Sound it is estimated that at present the annual 
tonnage of coastwise trade which passes around Cape 
Cod i about 22,000,000 tons As the greater part of 
this consists of coal, it is certain that the opening of 
the canal would mean the supplying of fuel to the 
mills of northern New England at a considerably lower 
rate than is now possible The advantage to passen 
ger traffic would lie in the fact that travelers who left 
New York in the evening would be landed in Boston 
ext morning without having to make the uncomfort 
ble irly morning change from boat to train 
Commencing at Buzzard’s Bay, the route of the canal 
extends across the narrowest part of Cape Cod to a 
termini at Barnstable on Massachusetts Bay The 
entrance on Buzzard’s Bay will eall for about 41 mile 
of dredging through the shoals, and the length of the 


canal proper from shore to shore will be about 7' 


mile the total length of the canal, from deep water 
t leep water, being thus about 12 mil The survey 
follow the valleys of two river with a maximum 


iation of not more than half a mile on each side of 
angent drawn from terminus to terminus 
The canal is to have a depth, throughout, at low tide 


of 25 feet The minimum width at the bottom is to be 


125 feet ind there w 


four passing stations to ac 
commodate vessels going in opposite direction where 


there will be a maximum width of 350 feet on the 


urface. The borings, which have been of a very ex 
tensive character, indicate that the sub-surface is com 
posed entirely of eravel, sand, and loam, free from 
quicksands, rock ledges, and bowlder: The average 


height of the ground above tidewater level is 9 feet, and 
t the ea character of the excavation which ac 
count for the comparatively low estimated cost of 
he canal, which can be built in three years at an out 
iv of $12,000,000 

n important point to be considered in c¢ ection 
with any canal in the Northern Stats is that of the 


formation of ice during the coldest weather of the 


winter Fortunately, there is a variation of four feet 
in the respective rise and fall of the tides in Buz 
ird’s Ba ind in Massachusetts Bay, the range being 


about 9 fee in the former and 5 feet in the latter 


Water Moreover, the times of high tide are different 
I e wv therefore, be a constant current through 
he canal whicl with the passage of shipping wil 
erve to prevent the canal from being closed by the 


->-e-. 


THE PENNSYLVANIA AND NEW HAVEN CONNECTING 
RAILROAD 


Seldom has a fra hise | ral ! the city of 
jew Yor of greate that recently 
conceded fe vhat is known as the New Yor Connect 
ing Railroad The line has been signed to form a 


Vink between the Pennsylvania nd New Haven and 
Hartford Railroad 
in conjunction with the tunng which the Pennsyl 
vyania Company its now building between Jersey City 


and it is to | yperated ultimately 
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i rl em of tunnels, including 
‘ oO 1owever, designed exclusively 

I el aff whereas the avowed purpose, for 
least, of the Connecting Railroad is to 


ecting link for the transfer of freight trat 
een the two railroads 
\ resent, the method of transfer of freight from 


New England territory to the Pennsylvania sys 





m i yy means of large car floats, which are towed 
own the st River and across the Bay to the Penn 
vania freight yards in New Jersey Under the new 


rrangement, the New England freight will be taken 
from Jersey City across the Bay to Bay Ridge, where 
the cars will be transferred to the Long Island Rail 
road tracks and hauled to Sunnyside, a suburb of 
Long Island City The connecting railroad will start 
from this point, and will be carried by means of a via 
duct to a point opposite Ward's Island, where it will 
cross the East River by means of a massive four-track 
arched bridge, with 150 feet clearance above the river 
ind a single span of 1,000 feet From Ward's Island 
the tracks will be carried at high level to the Mott 
Haven yards of the New Haven system. This arched 
bridge, which has been designed by Gustav Linden 
thal, the late Commissioner of Bridges, will be the 
largest arched bridge of any kind ever built, being 
200 feet greater in span than the 800-foot arched high 


way’ bridge at Niagara Falls 


Although the connecting railroad is designed pri 
maril and will have its first use, as a freight line, 
there is little doubt that ultimately it will serve to 
give the New Haven passenger trains an independent 
entrance to their own terminal station in New York 


city Recent heavy purchases of real estate in the 


neighborhood of Thirty-fourth Street and Park Ave 


scheme 


nue are believed to mark the beginning of ; 
for building a new passenger terminal for the New 
Haven system at this spot It has for many years 
been evident that the Forty-second Street Grand Cen 
tral Station, even when the proposed enlargements are 
completed, must ultimately become insufficient to ac 
commodate the rapidly-growing passenger service of 
two great systems, and that the New Haven Company 
must, sooner or later, seek an independent terminus 
The locality will be admirably placed for the conve 
nience both of the railroad and the traveling public 
for the passenger trains will be run over the Ward's 
Island bridge, to Long Island, and through the Thirty 
fourth Street East River tunnel of the Pennsylvania 
Company to the new Park Avenue station, where pas- 
sengers will be in direct communication with the 
underground rapid transit system of the city. 
——-__ eee —____ 
THE SEVENTH NATIONAL AUTOMOBILE SHOW AT 
MADISON SQUARE GARDEN. 

To the student of the art of automobile manufac- 
ture, the annual exhibition at the Madison Square Gar- 
den affords an unrivaled opportunity, not merely for 
observing the progress of the year, but of forecasting 
the probable trend of development in the future. In the 
present issue of the ScrentTiric AMERICAN we have en- 
deavored to illustrate the machines and the parts 
and accessofies, which, because of their novelty and 
importance, illustrate both the progress of the year 
and the present state of the art In summing up 
the impressions of the Show, we find that the gen 
eral trend of improvement is in the following direc 
tions 

In the contour or outline of the cars, one notes 
1 disposition to avoid the curved lines of the ear 


ticularly in the horizontal direction In this we see 


er cars, and accentuate the rectilinear lines, par 


an instinctive appreciation of the fact that an auto- 
mobile belongs more to the class of the locomotive 
than that of the carriage. When steam railroad trains 
were first introduced, the car bodies were modeled after 
the stage coach, the early cars being simply stage 


coach bodies mounted upon flanged wheels; but ulti 





mately it was realized that the simple, vertical and 
horizontal lines, which now distinguish the railroad car, 
were more suitable to its structural requirements and 
produced a better looking vehicle. So, in the devel 
opment of the automobile, it is coming to be realized 
that the longer bodies and straight lines produce a 
ear, Which is not only, if we may use the term, more 
shipshape, but which possesses more of that inherent 
beauty that belongs to a properly proportioned self 
propelled vehicle, whether it be intended for use upon 

eel rails, or upon a macadam road 

The improved appearance of this year’s cars is large- 


\ led by the considerable increase in the wheel 
! which, in the case of some of the heavier ma- 
chines is now as great as 123 inches. Furthermore, the 


use of six-cylinder motors has brought with it a con- 
siderable increase in the length of the bonnet, and this 
also adds to the generally rakish and smart appear 
ance of the up-to-date machine. By a judicious atten- 
tion to these principles, the builders of even the low- 
powered and low-priced machines have succeeded in 
giving to their output a style, which was altogether 
lacking in the earlier models. Other elements which 
have helped to improve the appearance are the bet- 
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ter designed mud guards, which are now irequently 
brought up to a junction with the frame of the cars, 
and are designed in long, easy, sweeping lines of de. 
cided grace and beauty, and the provision of conting. 
ous running boards in place of the earlier and rather 
crude-looking step, which, like the curved car bodies, 
was a relic of the carriage builder’s influence 

The detachable or folding tops for summer use, ang 
the closed and semi-inclosed bodies for winter, have 
become standard; and, thanks to the care with which 
the carriage builders have accommodated the bodies 
to the necessities of the chassis, the majority of the 
automobiles shown are marked by no little beauty 
and distinction. 

We notice a tendency to increase the diameter both 
of the wheels and the tires, particularly of the rear 





wheels. It is not unlikely that in the future the pre 
vailing custom will be to.-make the front wheels and 
tires smaller than those at the rear. In some ma- 
chines the diameter of the rear tires has reached the 
rather high limit of 5 inches; although at its first 
introduction, this size rather detracts from the grace 
ful and otherwise well-proportioned appearance of 
the cars The disastrous failure of American non- 
skid tires in the Vanderbilt cup race proves nothing 
material against such tires when used on touring cars, 
as the experience of the past year has proved that the 
best makes are capable of showing excellent endurance 
under the severe test of the roads of this country, 
Considerable attention is being given to the subject of 


shock absorbers, most of these being designed to oper- 


ate by friction, and others by air on the method of the 
well-known door check; while a meritorious attempt is 
being made to apply the principle of the hydraulie 
brake as used in checking the recoil of heavy guns, 
A novelty in shock absorbers is a device which con- 
sists of a central cylinder, containing brake shoes, 
associated with two smaller cylinders provided with 
compound springs, the slight vibrations being ab- 
sorbed by the springs, while in the heavier shocks the 
springs and brake shoes act together to retard the re 
bound 

Although the four-cylinder, vertical, water-cooled en- 
gine must still be reckoned as the standard type, the six- 
cylinder engine has unquestionably come to stay, the 
advantages of more even torque and better control 
offsetting, in the opinion of its votaries, the disadvan- 
tages of greater weight and multiplication of parts. 
A refinement of design based on good mechanical con- 
siderations, is the tendency to unify the engine and 
transmission by inclosing both in a single housing, 
mounted on a three-point suspension. In one instance, 
the flywheel is mounted at the forward end of the en- 
gine, this change being made to avoid the enlarge- 
ment of the casing which is necessary when the wheel 
is carried between the engine and the transmission. 

There is an increasing use of the shaft drive, al- 
though many of the old-time, standard cars show a 
preference for the side chains. One maker, in the en- 
deavor to secure the dust-proof qualities of the shaft 
drive, has inclosed the chains in a dust-proof shield, a 
device which was found to have valuable qualities on 
the bicycle, and should prove of even greater value in 
prolonging the life and reducing the resistance of 
i1utomobile chain drives. There is noticeable a more 
general adoption of ball-bearing crankshafts, the fa- 
vored type being the spring-separated, one-ring bear- 
ing. Ball bearings are also being extensively used on 
the transmission, the rear axles, and the wheels. Sev- 
zns of transmission are 





eral novel and important de 
shown, some of these providing four speeds with the 
direct drive on the third speed; the fourth speed giv- 
ing multiplication from the engine to the wheels and 
being used for fast traveling. 

In carbureters there are a!so several improvements, 
among which we noticed the use of multiple jets, or 
the adoption of two distinct carbureters of different 
sizes, the smailer one being used for ordinary running 
at low power, and the larger one for high speed or 
hill climbing. 

One of the novelties this year is a new gasoline: 
electric touring car brought out by one of the oldest 
New England firms and one which has had considera- 
ble experience with electric vehicles. This car is 
provided with the usual 4-cylinder engine which is 
direct-connected to a dynamo forming a magnetic 
clutch. In ascending hills the magnetic clutch is al- 
lowed to siip to a greater or less extent, and the cur- 
rent generated is passed to an electric motor which 
helps to propel the car at a slow speed but with in- 
creased pull, while the full torque of the engine is 
still transmitted directly through the propeller shaft 
to the rear axle. The car is fitted with five forward 
and two reverse speeds and an electric brake. The 
advantage of this construction is that a large percent 
age of power of the engine is always used direct with- 
out its efficiency being reduced, by conversion intoé 
electricity, and then back into mechanical power. The 
magnetic clutch acts in the same way as a friction 
clutch, but there is no contact between the driving and 
driven part of the clutch. and consequently, no frit 
tional loss through slipping. 
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Cars of this type have frequently been experimented 
with abroad, but this is one of the few instances in 
which they have been developed in this country. 

The advocates of the two-cycle engine are repre- 
sented by a new touring car with three cylinders, 


for which they claim to secure the same horse- 
power as can be developed with six cylinders of the 


same diameter and stroke. It goes without saying that 
structurally the two-cycle is a far simpler engine 
than the four-cycle, and theoretically it should, on the 


same cylinder capacity, give double the power. Hith- 
erto, however, the difficulty of getting rid of the 


exhaust before the introduction of the fresh charge, 
has rendered it impossible to bring the brake horse- 
power up to the theoretical horse-power. It is claimed 


that in the engine above referred to, and in some 
other new designs of the two-cycle type, this problem 
has been satisfactorily solved. As against this and 
other losses, there is a distinct gain in respect of the 
heat losses through radiation, which must necessarily 
be less because of the reduction of cylinder surface. 
There is also an obvious gain in reduction of parts 
and wearing surfaces, to say nothing of the weight. 
A commendable two-cycle engine was exhibited at the 
recent Grand Central Palace Show as applied to motor 
trucks. In this engine the charge is directed up 
through the center of the piston, being admitted to 
the latter through a port in the cylinder walls. 

A simplification and decided improvement in valve 
mechanism is obtained by the use of walking-beams 
operating pairs of valves set in the cylinder heads, the 
valves of each pair being on opposite sides of the center 
line of the engine. This permits of the operation of 
the valves, say ef a four-cylinder engine, with four 
instead of eight cams and rods, the whole being oper- 
ated from a single camshaft. 

Low tension ignition is not widely used. Indeed, it 
has not had the vogue which was predicted for it at 
the time of the exposition one year ago. The pre- 
vailing practice is to use the high tension jump-spark 
with the magneto; although some makers prefer to 
use two separate systems, with separate plugs for the 
battery and coils and for the magneto. 

SOME EARLY AMERICAN AUTOMOBILES. 
STEAM MACHINES. 

One afternoon in the late autumn of 1855 three men 
whose names add luster to the history of the mechanic 
arts were discussing the feasibility of building an 
automobile wagon. Each agreed that such a vehicle 
was practicable, and each asserted that if put to it he 
would produce a self-propelling carriage that would 
meet every needed requirement. The discussion re- 
sulted in an odd wager, which was that all three 
should build a self-moving wagon, and to the one 
whose effort was most successful the award should 
be made 

The trio which entered into this strange compact 
was composed ef the late Richard Dudgeon, famous 
as the inventor of the hydraulic jack; William Fletch- 
er, the best-known builder of steamboat engines in his 
day; and another great inventor to whom the world 
owes much, “Boss” Hudson, of the Rogers Locomotive 
Works. Each set to work at the task with enthusiasm, 
not for the possible profits that success might have 
yielded, but much after the manner of three boys 
doing “stunts,” each zealous to outdo his companions 
in friendly rivalry. 

Before long the three wagons were completed, and 
queer enough they must have looked in those days, 





when even the locomotive was in many parts of the_ 


country a curiosity. It would be to no purpose to de- 
scribe the machines of Fletcher and Hudson, since 
they were both failures, holding however within them- 
selves, no doubt, great latent possibilities, had the 
spirit of the times encouraged further efforts. But 
the Dudgeon machine was perfect in every point. Of 
course, it was not the finished, graceful, triumphant 
vehicle that to-day glides by with scarcely a whirr to 
tell of its passing; but then the automobile of the 
present is the fruition of years of endeavor, whereas 
the Dudgeon machine was but the. hasty effort of an 
inventor—with limited tools and devices to fashion 
the necessary parts—to give concrete expression to 
his theory of how such a vehicle should be con- 
structed. 

This machine, it is claimed, traveled forty miles an 
hour, and it is said to have been under perfect control 
when “rushing” over the roads at the rate of thirty- 
five. When we recall that only a few years back 
the sight of an automobile caused the average citizen 
to stand in his tracks and note it with open-eyed won- 
derment, it is not difficult to imagine the impression 
made upon the populace of Manhattan Island by this 
strange device, that swept through Broadway and 
startled both man and beast. 

Unfortunately, this original wagon was destroyed 
in the memorable fire that caused the destruction of 
the Crystal Palace, for it was there on exhibition; 
and to old New Yorkers, at least, it need scarce be 
Said that it was not the least inspected of the many 
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wondrous things gathered under the roof of that his- 
toric edifice. But the inventor was not dismayed by 
its loss; for the embers of the machine had scarce 
stopped smoldering when he was at work upon a second 
wagon—the. one here illustrated. This machine was 
completed in 1860, and soon became a familiar sight 
as it puffed and snorted through the upper section of 
Manhattan Island, through which the owner and in- 
ventor was wont to “exercise” it. 

It is an exact duplicate of its prototype, which was 
given birth under such strange conditions, and is to- 
day just as it was when turned out of the shop, save 
that fifteen years ago its rust-caked boiler was replaced 
by a new one. This wagon, it should be added, was 
a product of the days when mechanical appliances in 
the machine shop, the carriage builder’s, or the wheel- 
wright’s were few in number, so that it was practically 
made by hand. 

The solid cedar wheels, it will be observed, are in a 
remarkable state of preservation, the tires not having 
expanded perceptibly since they were shrunk on forty- 
five years ago. 

It will be interesting to engineers and mechanics 
to learn that it was while at work on this wagon that 
its inventor conceived the idea of the roller-tube ex- 
pander, which, together with his hydraulic jack, have 
made the name of Richard Dudgeon secure in an hon- 
ored place in the history of this country’s inventors. 
A brief description of his automobile is appended. 

The engine, which develops 8 to 10 horse-power, was 
built in accordance with the locomotive design com- 
mon during the period of its construction. The boiler 


is of the ordinary locomotive type. The cylinders, two ’ 


in number and located one on each side of the forward 
end of the boiler, are of 4%-inch bore, with ordinary 
slide valves. The cut-off of the latter is adjusted by a 
shifting link. The stroke is 18 inches, and the cross- 
heads slide on two rods extending from each cylinder, 
which is set at an angle with the horizontal. The 
cranks are directly on the rear axle, which likewise 
carries the valve eccentrics, and the connecting rods 
thus extend from the crossheads to the rear axle. 

The machine is guided from the driver’s seat, lo- 
cated at the rear end of the machine, by means of a 
steering wheel like that of the automobile of to-day. 
The steering is done by turning the front axle through 
the usual intermediate gearing. The throttle for gov- 
erning the speed is of the common locomotive type. 

Ten passengers can be carried on two longitudinal 
Seats or benches, above and on each side of the boiler, 
as appears from the accompanying illustration. Under 
each bench is a long metal water tank to supply the 
boiler. The fuel (coal) is carried in a sort of cab at 
the rear of the machine, in which also the driver's seat 
is placed. The smokestack, like that of the ordinary 
locomotive, is located at the forward end of the boiler. 
The firebox is of the ordinary design, and is located 
at the rear. The whole machine is carried by leaf 
springs. 

Another steam machine that was planned a decade 
later than the first Dudgeon car, and that was even- 
tually constructed and run over the roads in and 
around Bridgeport, Conn., in 1866, was that of the House 
brothers (James A. and Henry A.)—inventors who 
were at that time actively engaged with the firm of 
Wheeler & Wilson in perfecting the sewing machine. 
The House steamer, as can be seen from the drawing, 
was in several respects like the modern automobile. 
It had, for example, a double side chain drive from a 
countershaft to the rear wheels, the engine was placed 
under the seat, and the steering was accomplished by 
a wheel at first, though a lever was afterward resorted 
to on account of its quicker action and greater sensi- 
tiveness. The entire front axle was swung on a fifth 
wheel by means of a chain that ran from one end of 
the axle back around horizontal sprockets on the 
reaches and then forward to the other end of the 
front axle. One of these sprockets was on the lower 
end of the vertical steering column, which was pro- 
vided near the bottom with a double sliding universal 
joint and turned by a vertical wheel on top connected 
with it through a worm gear. After running through 
fences several times owing to their wheel steering de- 
vice mot being quick enough, the inventors placed a 
lever directly on the vertical shaft, and afterward 
experienced no more trouble. The machine steered 
very easily, as most of the weight was on the rear 
wheels and when it was running the front wheels 
rested lightly on the ground. 


The boiler used on the House machine was of the, 


regular fire-engine fire-tube type, but it was note- 
worthy as being the first steel shell boiler to be con- 
structed in the vicinity of New York. The boiler was 
built in Bridgeport, Ct. It was tested hydraulically to 
300 pounds pressure, and ordinarily carried this pres- 
sure when used on the machine. The gage on the foot- 
beard indicated only half this ameunt, however, as 
people at that time were afraid to ride alongside of a 
boiler carrying 300 pounds of steam. A pop safety 
valve was fitted, but this used to scare so many horses 
that it was taken off and the regular spring-and-lever, 
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locomotive type (which could be held down when a 
horse came in sight) was substituted. The boller was 
fired with a mixture of canne] coal and charcoal from 
a seat placed transversely behind.it for the fireman. 
On each side of the boiler was an upholstered seat 
capable of accommodating two persons. Bevides the 
driver and fireman, five passengers cdéuld therefore be 
carried. The fuel was placed in an inclined box bulit 
around the boiler, and the water in a tank forward 
and under the fuel. 

The motive power consisted of a twin-cylinder, dou- 
ble-acting, slide-valve steam engine having a 4%-ineh 
bore by 6-inch stroke. The connecting rods worked on 
disk cranks and the engine was provided with the 
usual link valve gear. The throttle and reverse levers 
were brought up through the middle of the front seat. 
There were two chains from the engine shaft to the 
countershaft, either of which could be put in use by 
means of jaw clutches on the latter. With one of 
these a speed reduction of 3 to 1 was had from the 
crankshaft to the countershaft, while with the other, 
or high speed, a similar increase was obtained. Im 
order to allow for the differential movement of the 
wheels in turning corners, the brothers drove the 
sprockets on the countershaft through a double acting 
ratchet and pawl, which answered for both forward 
and backward motion. When in the backing positier 
the engine could be used as a brake. The machine 
had no brakes, the reverse being used for this pur- 
pose and enabling a very quick stop to be made, To 
reverse the car, all that was necessary to do was to 
kick the ratchet reverse lever on the footheard to ene 
side, set the links of the engine with the reverse lever 
beside, the seat, and open the throttle. 

There were two water gages placed beside the boiler, 
one ‘back of the front seat for the driver and one be- 
hind the boiler for the fireman. A variable-speed pump 
was driven from the engine by a slotted lever con- 
nected to the crosshead. The pump connecting rod 
was attached to a block in this slotted lever, which 
could be set at different distances from the fulcrum 
of the lever and thus made to vary the stroke of the 
pump. This device was worked by the fireman. The 
engine complete with water pump, etc., weighed but 
110 pounds, and so perfectly was it balanced that Mr. 
Henry House states he could lift it off the ground 
while it was running:at the rate of 1.506 R. P. M. It 
developed about 12 horse-power in the machine. but if 
supplied from a boiler of sufficient capacity it would 
have developed fully 50 horse-power. The 12-horte- 
power actually attained was sufficient to send the ma- 
chine along an ordinary country road at over 30 miles 
an hour. The best performance the brothers made 
with it was 5 miles in 10 minutes. The weight of the 
machine complete, with water and fuel sufficient for 
a 10-mile run, was 1,800 pounds. 

THE FIRST ELECTRIC AUTOMOBILE. 

To Mr. Andrew L. Riker belongs the credit of hav- 
ing devised and run the first electric antomobile in 
America, When abroad in 1886, he brought home 
from England a Coventry tricycle, to which, the fol- 
lowing year, he applied a 1/6-horse-power battery mo- 
tor of his own make in the manner shown on ou 
front-page illustration, and thus produced a motwr- 
driven tricycle capable of a speed of 8 miles an hour 
on good roads. The 8-volt motor drove the large 
wheel of the tricycle by means of a grooved pulley 
that fitted the solid rubber tire. The motor was 
mounted on a long arm, which, as the motor tended 
to climb the wheel, drew it tighter against the latter 
and thus increased the friction. The four cells of 
storage battery were carried in a box mounted on the 
frame of the tricycle. Their capacity was svfficient 
to run the machine for four hours, so that a 25-mile 
ride could easily be taken on level roads. From this. 
first simple machine, within a decade, Mr. Riker ad- 
vanced to the manufacture of the first successful elec- 
tric automobile built in this country. Afterward be 
turned his attention to gasoline cars, with which he 
has also been very successful, one of the racing cars 
of his design having won third place in the Vande 
bilt cup race of 1905. 

EARLY GASOLINE CARS. ; 

One of the photographs reproduced on our front 
page shows Mr. Charles E. Duryea's second gasoline 
automobile, which was constructed in 1893. This was 
one of the first crude attempts at converting an or- 
dinary horse-drawn phaeton into a motor vehicle. The 
engine was placed horizontally beneath the center of 
the vehicle at the rear. It was a single-cylinder en- 
gine, with the crankshaft placed vertically and with 
the flywheel located, as shown, on the under side. The 
original arrangement used was a friction drive, the 
face of the flywheel being used as the driving surface. 
Parallel to the lower face of the flywheel was a drum 
on a countershaft. Between this drum and the fiy- 
wheel was fed # lcose belt, the speed of which, and 
consequently of the drum, was determined by the dis 
tance out from the center of thé flywheel. Thaw fly 
wheel was hollowed out a little at the center, to re 

(Continued on page 5v,) 
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ENGINE OF THE CAR DE 
LUXE, 

One of the highest grade 
machines at present being 
manufactured is the Car 
de Luxe, which is built in 
Toledo, Ohio, and Detroit, 
Mich. The photograph 
shows a top. view of the 
engine, and displays prom- 
inently its several novel 
features. Some of these 
are the following: Corru- 
gated copper water jack- 
ets, extending entirely 
around each pair of cylin- 
ders; valves arranged in 
the heads of the cylinders, 
and operated by walking 
beams; and Hess-Bright 
ball bearings in the crank- 
shaft. This latter, as well 
as many other parts, is 








THE 20-HORSE-POWER ENGINE OF THE NEW CADILLAC LIGHT TOURING 
CAR, SHOWING STEERING GEAR, CARBURETER, AND GOVERNOR. 


rund with the timer superposed 
hind the radiator, and the steering column and carbureter beside the engine. 


tending to the carburet 
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THE CADILLAC 20-HORSE 
POWER FOUR-CYLINDER 
ENGINE AND GOVERNOR 
BY Wal ER GALLAND 
The motor of the new 
Cadillac light touring cat! 
which we illustrate her 
witl follow rather close 
j lesign the irger 
moto which ha been 
I 1 to n la two irs 
u tl Cadillac hea 
touring car rhe cylin 
cadet ire cast eparate 
md are fitted with copper 
wate! jacket rhi ar 
ingement as is well 
known, gives a cylinder of 
uniform thickness through 
out nd consequenti one 
that car be cooled to 
vantage The separate 
inder aiso have the id A. Vertical ebaft driv by bevel gears 
vantage of being readily nD. a er bak oe a ae 
= case es Seen ection wih thectie, -H, J. M. L. Bod, 
ise rhe ilves are all ever, ebifting fork, and collar connected 
mechanica operated 2 ee 
from a single camshaft 
ind re placed side by ide in valve chambers 
on one side of the motor cylinders. The exhaust 
nd inlet pipes are clamped to the valve cham- 
! four bridge pieces held by single nuts as 
own. The spark plugs are placed immediate 
ly over the inlet valves, and the priming cocks 
ver the exhaust valves The carbureter is of 
the automatic float-feed type All valves are in- 
erchanugeable and each valve rod i provided 
with a hardened steel roller and pin The con 


necting rods are H-section steel drop forgings 


The crankshaft is also a teel drop forging 
which is put through a special strengthening 
process to give it strength and toughness, and 
which also has its bearing surfaces carefully 
ground The connecting-rod bearings are read 


ily accessible by removing large covers in the 
aluminium crankease. There are dividing walls 
and separate bearings between all the cranks 
The bearings are attached to the upper part of 
he crankcase The motor has a three-point sus 
pension. Lubrication of the motor is by the au 
tomatic splash system, the supply of oil in the 
crankease being maintained by 1 belt-driven 
force-feed lubricator mounted beside it One of 


the main features of the Cadillac 4-cylinder cars 


is the governor, the use of which makes it possi 
ble to wet the car at any given speed, and have it 
maintain that speed when running up or down 


hill as well as on the level. The governor, which 
is of the automatic ring type and which is de 


scribed in detail on another page, can be seen 














In the illustration of the motor at the forward 


and from the commutator to its shifting lever 


THE 50-HORSE-POWER ENGINE OF THE CAR DE LUXE. 


end it is inclosed in a globe-shaped casting 
that is surmounted by the commutator, and the 

The bore and stroke 
connections from the governor to the carbureter worked from a singk 
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PLAN VIEW OF AUTOCAR COMBINED ENGINE AND TRANSMISSION 
WITH COVER OF TRANSMISSION REMOVED. 


in sivee are in the center of the cylinder heads and are mechanically operated 
by tociosed tappets 


are plainly to be seen Both spark and throttle levers are lo 
cated on sectors in the steering wheel, and are connected by 
means of solid and hollow rods passing through the steering 
column to suitable levers seen at its base The car is also pro 


vided with an accelerator pedal for suddenly increasing its 

speed by throwing the governor out of action The governor, 

& perspective view of which is shown herewith, is built up 
(Continued on page 51.) 












of chrome nickel steel. An 
inspection of the photo- 
graph will show the meth- 
od of retaining the valves 


rhe cylinders of this engine are provided with copper water jackets which are clamped in place in the heads of the cylin- 
globular casing on the right with connections ex- ‘ " a m 7 
he belt-driven fap can be seen be- ders. The valve cages 


have ground joints, and 

rest upon copper gaskets. 

The inlet valve caps are 
secured by two bolts and nuts each, while the 
exhaust valve cages for each pair of cylinders 
are held in place by a single X-shaped piece se- 
cured by a single nut. 

The enlarged, rounded part of the cylinder 
around the exhaust valves is where a special 
water jacket is cast for the purpose of keeping 
these valves cool. The walking-beam method of 
valve operation shown simplifies the construc- 
tion considerably, and reduces the number of 
push rods and tappets to but four Double 
cams, that is, cams having both a raised and a 
depressed surface, are used on the camshaft, so 
that immediately after the raised cam has 
caused the exhaust valve to open and close, the 
drop of the push-rod roller into the depressed 
cam causes the curved valve tappet to rock 
downward upon the inlet valve and open this 
at the proper time. This walking-beam method 
of valve operation was brought out on the Fiat 
cars a couple of years ago, and at the present 
time there are but one or two other firms which 
are using it. The valves, located as they are 
in the cylinder heads, are very accessible and 
can be readily removed. Another distinctive 
feature is the use of a special form of split pis- 
ton ring. This ring is triangular in cross sec- 
tion, and there are six segments of a correspond- 
ing ring that fit within, and that tend to press 
it outward in all directions by means of flat steel 
springs that form chords of the six segments. 
The magneto is gear-driven by spiral gears from 
the half-speed camshaft, and is seen at the right 
of the motor, while the water pump is similarly 
located on the left-hand side. The magneto has 


Each pair of valves is . P . . 
camshaft by means of the walking-beam arrangement shown. a high-tension distributor at one end. A car 


The water pump and magneto are gear-driven on opposite sides of the crankcase. 


bureter of the automatic type is located on the 
left-hand side and connected to the inlet valves. Spark 
plugs are screwed into sockets in the cylinder heads, as 
shown. A spindle projecting out from the front end 
of the head is for the fan, which is belt-driven and 
runs on ball bearings. The exhaust pipe is shown on 
the right-hand side of the engine. The camshaft is 
readily removed by means of an ingenious arrange- 
ment, It revolves in special bronze bushings. Besides 

(Continued on page 51.) 






























SIDE VIEW OF COMBINED ENGINE AND TRANSMISSION, SHOWING LINES OF DIVISION OF THE 
CRANK AND GEAR CASES.—{See page 51.) 


Two of the points of the 3-point suspension are shown at A and R. The rear point, B, is supported on a coiled eprin; cross 
mewber of the trame. ” Wiest 
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AN ENGINE WITH LOW-TENSION MAGNETO IGNITION. 

The engine of the 35-horse-power Locomobile touring 
car, which is shown in the accompanying illustration, 
is a typical example of a 4-cylinder, verticai, water- 
cooled engine fitted with the simplest type ignition, 
namely, make-and-break, fed by current from a gear- 
driven magneto. The igniters are shown in the inlet 
chambers of the four cylinders as at b, while they are 
all operated by vertical rods, c, that are pushed up- 
ward by tapered cams in the crankcase, and that 
make a sudden descent in slipping off the cam and 
being pulled downward by a spring. This causes the 
hammer, H, of the igniter to be suddenly moved away 
from the anvil, A, thus breaking the contact between 
the points and making a large, flaming spark. The 
whole igniter mechanism fits in a plate, P, having a 
ground tapered seat, and which is attached to the 
inlet chamber by three nuts. Besides this, th® insu- 
lated pole, or anvil, is made up of a separate mica 
plug, C, having a tapered steel sleeve, B, which fits in 
a tapered hole in the plate and makes a gas-tight 
joint. B is provided with a thread, s, that carries a 
large clamping nut. Washer, w, and nut, n, clamp 
together the mica washers that make up the core, C. 
The iridium points are set into the small arms of the 
anvil, A, and the hammer, H, through tapered holes 
in the ends of these parts. The points are then brazed 
into place, and the holes behind them are filled. Loss 
of the points is therefore impossible, and the wear 
upon them is so slight that each set will easily last 
for 10,000 miles. In the photo of the engine @ is an 
insulated handle that operates a small knife switch 
and cutg out the igniter. These are fitted to all four 
igniters and are used for the purpose of testing. The 
four caps, 0, seen over the inlet valves, are for the 
purpose of allowing these valves to be removed, if it 
is necessary to grind them at any time. The valve 
springs are attached to the valves by passing through 
holes in the latter. The same arrangements are dupli- 
eated on the exhaust side of the motor. The gear- 
driven magneto is seen at M, the carbureter at C, the 
auxiliary piston air valve (which has a special type 
of very sensitive coiled spring) at A, and the inlet 
pipes to the cylinders at B. At d is the pivot which 
connects the rod that runs forward from the piston 
throttle valve of the carbureter to the lever arm of the 
governor. By pressing on the accelerator pedal, X, the 
driver can throw the governor out of action. 
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EXHAUST POSITION ADMISSION POSITION ’ 


WATER-COOLED ROTARY VALVE APPLIED TO A 
38-CYLINDER DURYEA ENGINE, 


A. Inlet port from carbnreter. B. Cut-away part of vaive, ©, Cylinder, 
E. Exhaust port. J. Water ag ye around valve. P, Inlet port of cylinder. 
V. Rotary valve. W. Hole in valve for water, 8, Spark-plug hole, 


ience with it thus far has been so satisfactory that 

he intends to push its manufacture more vigorously 

hereafter. This valve, as can be seen from the draw- 

ing, consists of a single revolving shaft having three 
(Continued on page 6&2.) 

















MAKE-AND-BREAK IGNITER OF THE LOCOMOBILE 
ENGINE. 


A. Anvil, B. Tapered sleeve surrounding mica insulating core, C. D. 
Connector from insulated pole to knife ewitch, H. Hammer of movable 
electrode, JL. Lever for operating hammer. P, Plate carrying complete 
igniter. o. Iridium poiut set into anvil, A, 8. Thread on sieeve B for 
large nat, w,n. Clamping washer and nat for core, CO, 
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ENGINE OF THE 60-HORSE-POWER THOMAS CAR. | 

Progressive manufacturers have sought te improve 
their cars for this year not only by using the besi 
materials, but also by doing away with ail features 
which experience has shown are liable to break down, 
give out, or otherwise cause trouble. Water circulat- 
ing pumps have been gear-driven instead of chain- 
driven for some time past, and now the tendency is 
to do away with all belts whatdoever. This tendency 
is illustrated well in the accompanying photographs 
of the Thomas engine, ,which shew a fan driven by 
bevel gears, a spiral spring (not shown) being inter- 
posed in the drive. On the opposite side of the engine 
is a gear-driven, high-tension inagneto, while the shaft 
seett at the bottom of the picture driving the gear 
water pump is extended back through the dash (the 
extension having two universal joints) and used to 
drive a new spark generator (Atwater-Kert device) 
consisting of a spark coil with mechanically-operated 
contact arrangement and secondary distributor, which 
draws its current supply from four dry batteries, This 
contact produces a single spark only, while the con- 
tact is so very short that an almost infinitesimal! cur- 
rent flows each time and, as a consequence, one set of 
dry batteries will run a 4-cylinder car from 2,500 to 
3,000 miles. A special button on the containing case 
makes it possible to jump a spark in the cylinder that 
is on compression and thus, oftentimes, to start the 
motor from the seat. The magneto is used as the 
regular ignition supply, while the device just described 
serves as a reserve. 

The lubricator, also, is driven by bevel gears its 
horizontal shaft projects through the dashboard, and 
a vertical shaft rises up from the engine base to drive 
it. There is no commutator or timer on the car, as 
both the magneto and generator mentioned are gear 
driven and properly set. 


THE 50-HORSE.POWER NORTHERN ENGINE 

The Northern 50-horse-power 5x5\-inch, 4-cylinder 
engine is a solitary example of an engine having cylin- 
ders and upper half of crank case formed of one in 
tegral casting. Another novelty about this engine is 
that the water jackets are galvanized, thus preventing 
rusting. The valves are arranged in a row in the 
cylinder heads and are operated by tappets and push 
rods from a single camshaft. This camshaft is pro 
vided at its rear end with a crank for op- 
erating the piston of an air pump the top 





The fan belt is shown at e. O shows a 
number of oil pipes that come up from the 
oiler (placed below the footboard and driven 
by a wire belt) and connect with a row of 
sight feeds on the dash, whence they lead 
to the crankcase of the engine and other 
points that need oiling. 

The magneto used on this car is made by 
the manufacturers of the latter. The mag- 
nets employed in its construction are of the 
very best quality obtainable, and will hold 
their magnetism for a very long time. All 
the working parts of the magneto are thor- 
oughly protected. 

The 20- and 35-horse-power models which 
the Locomobile Company is building this 
year, both have a final individual chain 
driye, and are fitted with Hess-Bright ball 
bearings in the wheels and transmission. 








of which is provided with a valve, seen at P, 
A connection can be made here for blowing 
up the tires, though the prime purpose of 
the pump is to provide air at 50 pounds 
pressure for operating the clutch and band 
brakes on the rear wheels. This compressed 
air, reduced to 2 pounds pressure, alse 
forces gasoline from the tank to the car 
bureter. The air for the clutch is led 
through a curved pipe, A, into the holiow 
crankshaft at its forward end, and passes 
through the latter to the clutch (seen in the 
flywheel) where it presses together # flosi- 
ing leather disk and another attached to the 
flywheel, clamping between them a steel disk 
on a stub shaft attached to the propeiier 
shaft through a universal joint, The power 
is applied to the wheels through a 3-speed 








All the features of a high-class car, such as 
pressed-steel frame, alloy steel in shafts, 
gears, and many other important parts, are 
found in the 1907 Locomobile touring car. pipes 
The general appearance of this machine can ¢. Ignt 
be noted from the 


FRONT END OF CHASSIS OF LOCOMOBILE 35-HORSE-POWER TOURING CAR. 


A. Auxiliary air valve of carbureter, B, Inlet pipe. ©. Carbureter. M, Magneto, 
X. Accelerator pus pedal. a, Knife switch for igniter. b. Make-and-break igniter, 
ter operating rod, d. Governor lever arm covnection to throttle, ¢. Fan belt. 0, 
Valve cap, 





photograph repro- 
duced on page 33 
AN AUTOMOBILE 
MOTOR WITH 
ROTARY VALVE. 
The Duryea 
Power Company 
exhibited for the 
first time, at the 
recent show in 
the Grand Central 
Palace, a decided 
innovation in the 
form of a rotary- 
valve triple-cylin- 
der engine. Mr. 
Charles E. Dur- 
yea has been ex- 
perimenting with 
this device as op- 
portunity permit- 
ted for the last 
four years, and 








transmission located at the rear axle. The 
bottom half of the crankcase is an alumi- 
nium casting with flaring sides that abut 
against the sides of the frame and are bolted 
to them. This casting contains an ol! res- 
ervoir with inlets 
to the crank case 


0, O' 














contrelled by a 
float 
valve which is de 
pended wpon toe 
automatie- 
ally maintain the 
proper oil level in 
the case. The tu- 
brication is en- 
tirely by splash. 
The upper crank 
case has jarge 
hand hotes 
through which 
the bearings can 
be readily adinst- 
ed. By extending 
the lower crank 
case to the frame, 
Mr. Charlies B 
King, the design- 
er of the North- 
ern car, has com: 


- operated 











has been market- 
ing it regularly to 
a limited extent 
during the past 
®seascn. Hie exper- 


THE 50-HORSE-POWEB 5 X 51{-INCH ENGINE OF THE NORTHERN 
TOURING CAR. 


Note the air-operated clutch inclosed tn io oten and the lever starting device used in place 
of a crank. 


FRONT END OF THOMAS ENGINE, SHOWING BEVEL- 

GEAR-DRIVEN FAN. out using 2 dep 

The small sectional drawing showe method of securing valve-epring 

washer 1 place on stem by a split ring fitting into a groove on the 

vaive stem, This simp.e device makes the vaive spring instantly re- 
movable by prying up the w&sher. 


pletely ciosed in 
the engine with- 


(Continued an 
page 58.) 
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FRICTION-DRIVE CARS| 


ees 


A NWEW DOUBLE DISK TYPE OF FRICTION-DRIVE 
AUTOMOBILE 

In the view of the chassis shown herewith, upon 

close examination the reader will note 


the tops of two transverse disks that 


Scientific American 


vehicle runs and rides very easily. It is steered by a 
lever, and can be run at as high a speed as 30 miles 
an hour. The motor and the body are mounted on 
two long side springs, which absorb all the shocks 
from the road, 

That this machine, as well as the larger four-passen- 
ger one built by the same firm, is quite practical upon 
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perfect scores; while the larger Holsman car (which, 
however, was fitted with the same engine) was penal 
ized only 14 points, as against 151 of its nearest com- 
petitor. The small photograph in the corner of the 
larger cut shows the advantage of large wheels upon 
snow-covered roads. A machine of this type can 
traverse deep snow without any very great difficuity, 

It will likewise not be found wanting 

on muddy or rocky roads; and owing 





project upward at about the middle of 
rhese 


tension of the engine 


the frame disks are on an ex 
crankshaft, and 
they not only act as flywheels, but also 
transmit the 


serve to power to two 


short countershafts, whence it is car 


ried by chains to the rear wheels of 
the cur For this purpose each coun 
tershaft has slidably mounted upon it a 
smalier disk wheel. The short counter- 
shafis are pivoted so that, by the move 
ment of a pedal, they can be brought 
in contact with, or separated from, the 
main driving disks Normally, one of 
the smal! wheels comes in contact with 


one disk and the other with the second 











to its being equipped with solid tires, 
which of necessity precludes any tire 
trouble, it is a great favorite with phy- 
sicians and other men requiring a ma- 
chine of extreme reliability. 
—>- 0 > —__—__ 
A SUCCESSFUL FRICTION-DRIVE 
AUTOMOBILE. 

For several years past the friction 
disk form of variable-speed transmis- 
sion has been experimented with and 
used with satisfactory results by a num- 
ber of western manufacturers. Perhaps 
successful, at any rate the 
most up-to-date, application of this form 
of transmission is that found in the 


the most 








disk when the pedal is pushed forward 
This rotates both small wheels in the 
same direction. The reverse is obtained 
by ewinging the countershafts so that 
their with 


the opposite disks. The wheels can be moved in uni- 


respective wheels contact 


son toward or away from the center of the disks to 
obtain the variation in speed. This is accomplished 
by the second wheel seen below the steering wheel. 
No differential is required, as the differential move- 
ment is allowed for by the slip of the smaller steel 
This machine is 


wheels on the leather-faced disks 


a variation of the usual friction drive arrangement, 
such as is described below In doing away with the 
differential, the designer has hit upon a rather more 
complicated arrangement. This, however, has the ad- 
vantage that there are no differential gears to wear 
or strip, while since the drive to each rear wheel is 
entirely separate, in case of accident to one side of 
the transmission the car can still be propelled by the 
other 
THE HOLSMAN ROPE-DRIVE AUTOMOBILE. 

By the use of wire-rope cables for transmitting the 


power from the countershaft to its large rear wheels, 
the Holsman automobile is put in the class of friction- 
driven machines This buggy, with its large wood 
wheels and solid rubber tires, is the nearest approach 
to the horseless carriage type of automobile that has 
Save for the fact that it is 
steered by the usual steering knuckles, instead of by 


thus far been produced 


swinging the entire front axle on a fifth wheel, the 
Holaman machine is in nearly every respect like a 
horse-drawn buggy It is fitted with a double-opposed 
cytinder engine of 4 inches bore and stroke, placed 
fore and aft beneath the body, and driving through 
two Morse silent chains a 
placed be- 
Either one of the 
two. sprockets on the en 
gine shaft can be engaged 
sliding 









countershaft 


neath 





by means of a 


CHASSIS OF SIMPLICITY FRICTION-DRIVE AUTOMOBILE. 


In tuis type of friction-drive car two large disks on the prolonged crankshaft drive two smaller wheels 


on two short transverse shafts that carry the driving sprockets. 


ordinary rough country roads, is proven by the fact 
that one machine of each type won first place in their 
respective classes in a 105-mile reliability run from 
Chicago to Auror?. and return, held last July. Out of 
eighty-four cars which completed the run, the smaller 
Holsman machine and two Maxwell runabouts made 


Lambert car built by the Buckeye Man- 
ufacturing Company, of Anderson, Ind. 
Combined with an extremely simple 
propeller shaft and bevel gear drive, 
and deriving power from a 40-horse 
power motor, this transmission offers many advan- 
tages, chief of which are simplicity and lack of expen- 
sive up-keep. 

The Lambert touring car has the general appearance 
of any high-grade 4-cylinder automobile. The large view 
of the transmission printed below shows practically all 
the working parts of the car. A 
very large motor flywheel faced 








with aluminium (F in the illustra- 
tion) is made to serve as the driv- 
ing disk, while a large spoked wheel, 
W, having a ring of compressed pa- 
per, X, bolted.-to its periphery, acts 
as the driven. This. latter wheel 
ean be slid on its shaft across the 
face of the driving disk. On one 
side the reverse is obtained, while 
when it is slid to the other side of 
the flywheel, the forward speeds can 
be had. The lever, L, which moves 
over a quadrant whose notches cor- 
respond to the different speeds, op- 
erates the long, curved, shifting 
lever, S, by means of the smaller 
lever, M, and the connection, VN. By 
sliding the wheel, W, from the cen- 
ter to the outside of the flywheel, F, 
any speed from a crawl to 45 miles 
an hour can be obtained with the 
motor working at full power. After 
the wheel, W, has been slid to the 
proper place, it is brought against F 








THE HOLSMAN AUTOMOBILE WITH WIRE-ROPE DRIVE. 


This machine is one of the most enccessful of the “ horeeless carriage” type. It is pro- 
pelled by a double-opposed-cylinder air-cooled motor having two different speed reductions 
rehaft, 


to the cuunie 





by a push on pedal Y. This pedal, 
through a connecting link, A, and 
lever, B, turns the hollow shaft, C, 
which has at each end short levers 


connected by links, DE, to the pivoted 





is shifted 
lever on the 
front part of the seat. Or 
diparily, the starting and 
running can all be done 
on the high speed. This 
is accomplished by pulling 


feather, which 


by a emall 


back the long lever at the 
right of the «driver, which 
throws forward the coun- 
tershaft and tightens the 
ropes, . thereby transmit 
ting the power to the rear 
wheels A differential is 
not necessary, as the ropes 
can slip without damage 
These ropes are in reality 
special wire and rope ca- 
bles, made of the strong 
est Manila rope and steel 
wire Besides giving a 
silent drive, their life is 
considerable. The reverse 
is obtained by a forward 


movement of the hand 


lever which causes two 
mall grooved wheels on 
each end of the counter 





haft to come in contact 





bearings, GH, of the transverse shaft. 
The result is that the whole shaft is 
moved bodily forward and W is pressed 
against F. The pedal is held where set by 
means of a locking spring, 7, that travels 
over a notched track. By pushing on the 
upper edge of the pedal, the locking spring 
is released and the pedal, and consequently 
the transverse shaft, are both drawn back by 
a spring. This pedal corresponds to the 
clutch pedal of any ordinary car, but it is 
exactly opposite in its action. The pedal, Z, 
operates an expanding brake in drum, D’, on 
the transverse shaft, and is interlocked so as 
to break the contact between F and W when 
it is applied. The outer hand lever works, 
through an equalizer on the differential cas- 
ing, two expanding brakes in the hubs of the 
rear wheels. 

The new model Lambert car has the shaft 
drive shown herewith. By employing bevel 
gears at each end of the propeller shaft, no 
universal joints are needed, as the up-and- 
down movement is allowed for by the bevel 
gears and any slight forward thrust that 
might occur is withstood by two tubular 
radius rods, RR. As universal joints are 
dispensed with, the driving shaft can be com- 
pletely incased in a tube, K. Miter gears are 








with the rubber tires on 


the rear wheels, thus driv 


THE LAMBERT FRICTION DISK TRANSMISSION AND SHAFT DRIVE WITHOUT UNIVERSAL 


used within the case, J, instead of the or- 
dinary bevels that are used at the other end 


ing the vehicle backward JOINTS, of the driving shaft. A bevel gear differen- 
at ft slor 8 » ar " . . 

at a slow speed. On ac a4 Bf DE Levers sieeve and connections for pushing disks in contact. D’. Band brake. F., Fywhest disk. tial and divided rear axle are employed. 
. ’ oe eiibiae i, earings of countershaft. J. K. Bevel d lier shaft housing. L. Disk-ehifting lever for chang- ; ‘ 

count of its large wheels ing eacede, ME A Crnnien: ns evel osar and paper Gan bens ng Fh ae a RR Radius 4 The motor is a 4%x5 4cylinder Ru 


and solid rubber tires, the P Nimer 


Z. Brake peda 


and connection fo 


shifting same, V. Steering column, FY, J. Clutch pedal and locking spring. 


(Continued on page 658.) 
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<i atl A NEW FORM OF TWO-SPEED TRANSMISSION COM- which is loosely mounted on the projection in the gear 
TRANSMISSIONS BINED WITH THE DIFFERENTIAL case of the propeller shaft, 8S, and which can be 

On most light-weight automobiles, such as runabouts locked to this shaft by one side of a double jaw clutch 

and very light touring cars, a two-speed transmission When the jaw clutch is moved out of engagement with 

A NOVEL TWO-SPEED, DIRECT-DRIVE TRANSMISSION is found adequate, as probably ninety-five per cent of | the bevel gear, the other side of it engages with teeth 
GEAR. the running is done on the high speed. On most of in the small pinion, A, that meshes with the pins in 
A new form of two-speed-and-reverse transmission, these cars the only available kind of transmission the periphery of the disk, D. This pinion then drives - 
in which the high and low speeds are obtained by a gear heretofore has been the well-known planetary the disk and its spur pinion at a reduced speed, aim 
double set of bevel gears, is shown in the illustration type. " thus the low speed is obtained. The reverse is had 
in the center, This trans. by foctiing the ether uhh 
mission is adapted to be 
used as a countershaft or 
on the rear axle, and it is 
combined with the usual 
differential that is used in 
either of these two places, 
There are two large bevel 
gears, A B, one placed in- 
side the other, located 
upon the same shaft as the 
differential and _ directly 
alongside of it. Opposite 





ion, #, to the shaft, 8, by 
means of another jaw 
clutch, Thus this combi 
nation gives two speeds 
forward and the reverse 
in an exceedingly simple 
manner, and with prac 
tically no more loss of 
power than is had in the 
usual bevel-gear drive. As 
the propeller shaft can be 
made to extend forward 

















these gears is another : - : - to the engine im a prac 
large bevel gear, C, in- PLEUKHARP TWO-SPEED TRANSMISSION ASSEMBLED ON A REAR ROLLER RATCHET CLUTCH ON tically straight line, there 
tended to be used for the AXLE. BACK OF SMALL BEVEL GEAR. is very little loss of power 
reverse. This large gear, in the universal joinie 
as well as the smaller gear opposite it, can be locked Where this transmission was used with a shaft due to their angularity. The loss of power in the 
to the central squared sleeve by means of a jaw clutch, drive, it was somewhat less efficient than where a spur-gear transmission is said to be not over three 
J. This sleeve is attached to the casing of the differ- direct drive with a chain was employed, but the rea- per cent, while owing to the conditions just mentioned, 
ential, and the latter is driven by means of it. An- son of this was that bevel gears were employed on the the loss in the propeller shaft and bevel gears is not 


other double jaw clutch, K, can be slid so as to lock rear axle, and not that the transmission itself was as great as it is with the ordinary car. The transmis. 
either of the two pinions to the driving shaft. The inefficient. On the high speed, as is well known, with sion is practically noiseless on the low and reverse 
back of the smaller, or high-speed, bevel gear, B, is the planetary type of transmission, all parts of the speeds, and when running on the low speed or with 


finished off with a ring having wedge-shaped projec- gear are locked together in a single piece, and there the car standing stationary there is not that grinding 
tions on it, as shown in the small cut. Four rollers is a positively direct drive from the motor to the rear noise that is heard with many of the planetary trans 
are placed on these projections, and are adapted missions, no gears being in motion in the latte 
to wedge between a projecting ring of outer case. The combined transmission and differen 





gear, A, and that of gear, B, when power is 
transmitted to the former. Thus the drive is 
continued through the inner gear and squared 
sleeve, S, to the differential. Should the car be 
running on the high gear, and the low gear be 
then thrown in, the center and smaller bevel 
gear will keep on rotating at the speed given it 
by the movement forward of the car; and not 
until the larger bevel gear, A, attains the speed 
of the smaller one, and catches up with it, so to 
speak, will the rollers jam and the drive be 


tial is easily accessible, as large inspection pilates 
on the top are provided. As it is placed above 
the axle, the road clearance is as great or greater 
than that usually obtained. This transmission 
appears to be one of the neatest and simpiest 
two-speed gears that have thus far been placed 
upon the market. [t is used on the Logan and 
Marion runabouts, and other makers will doubt: 
less adopt it. 
a a TT ee 
A TRANSMISSION WITH INDIVIDUAL JAW 
CLUTCHES, 
Still another type of transmission giving three 


taken up by A. On account of this arrangement 
the operator can shift the clutch, K, so as to 
drive through the outer pinion while the car is 
running along on the high speed, and this can 
be done without the subsequent jerk and strain 
on the transmission which would occur if this 
is done with the usual type of planetary gear. 


speeds and a reverse is that used on the new 
Deere-Clark car, in which sliding jaw ciutches re 
place the sliding gears. As a result of this con 
struction, the gears are always in mesh. They 
are locked to the shaft by two double jaw 
clutches, either one of which may be slid to 
engage the proper gear, by means of a suitable 
lever working in the usual H-shaped siot Each 


To obtain the reverse, it is necessary to shift 
the jaw clutch, J, so as to engage the other 
large bevel, C, and then to clutch the pinion, 4, 














to the driving shaft. If the car is running on clutch is provided with sixteen strong teeth, and 
the low speed, the reverse can be thrown in TRANSMISSION TAKEN APART. THE LINE CUTS SHOW GEARS as all engage at once, there is less chapce of 
without releasing the clutch, though this is AND CLUTCHES IN ACTION ON THE DIFFERENT SPEEDS. stripping than where the strain comes on only 
hardly advisable. The change can be made from High speed. Rinicenks two or three teeth. Besides this, the main 
low to high, however, simply by throwing the Low speed, Neutral, clutch in the engine flywheel is interlocked with 
jaw clutch, K. This transmission, although ap- the jaw clutches, so that the latter can not be 


parently somewhat complicated, is in reality fairly axle. With the new type of transmission shown here- slipped in except when the former is out. The one 
simple, and a decided improvement over the usual with, this is still the case. At the rear axle, however, sliding gear in this transmission—the reverse pinion— 
form of two-speed planetary gear. When assembled there is a speed reduction through a spur gear and can be thrown in instantly by pulling the lever straight 


on a rear axle or countershaft, it has a very neat ap- pinion that is not had with the ordinary bevel-gear back from the high-speed position. This makes it easy 
pearance. The four line cuts show the settings of the drive. to stop-quickly in case of emergency, which is very 
different parts in the four positions to which they can On the shaft that carries the spur pinion, P, there desirable, and not easily accomplished with the usual 
be moved. The transmission is very substantially is a large disk, D, having cone-shaped pin teeth, sliding gear. The shafts of this transmission run on 
built, and it is an exceedingly efficient one, as there is and in the center of this disk is a bevel gear, B. This Timkin roller bearings. A good idea of its construc- 
but a single reduction through bevel gears. gear meshes with another bevel, 0, of the same size, tion can be had from the cut on page 47, 

















A NEW TYPE OF COMBINED TRANSMISSION AND PLAN VIEW OF LOGAN RUNABOUT CHASSIS, SHOWING NEAT APPEARANCE OF REAR AXLE EQUIPPED 
DIFFERENTIAL, WITH HASSLER TRANSMISSION. 
A. iow speed driving pinion. B,C. Bevel gears for high speed. D. 


Disk with pin teeth for } peed and ree, P. Spur pinion drivin 
differentiai, 5S. Longitudinal driving shaft from euich in aywheel. ad A novelty on this car is the small wheel within the steering wheel for controlling the speed-change mechanism of the transmission, 





THE HAYNES TRANSMISSION AND ROLLER BEVEL 
DRIVE, 

Two of the distinctive features of the Haynes car 
are tllustrated herewith These are the roller bevel 
drive, which replaces the usual bevel gears at the rear 
axie; and the use of pawls and ratchet teeth for trans 
mitting the power received by the master gear of 
the transmission to the hub of this gear, thereby al 
jowing it to revolve idly when not in use, as when the 
car is running on the high speed, for example, or when 
it is coasting on the intermediate and the other 


gears on the main and lay shafts are in mesh. As 


a general rule, if the gears are shifted back to 
intermediate while the car is running at a good 
epeed, there is usually a terrific grating noise and 
the chauffeur is lucky if he does not strip a gear 
The reason of this is that as the two intermediate 
gears attempt to mesh, they are revolving at a 


very rapid rate and are being driven one by the 
rear wheels of the car, and the other by the momen 
tum of the clutch Under these conditions it is well 
nigh impossible to mesh the intermediate or low-speed 


at all, or at least to accomplish this without 





damaging them The Haynes ratchet device obviates 
this trouble by freeing the low and intermediate gears 
on the lay shaft ind allowing them to run ahead of 
the clutch shaft gear when the change is made from 


rr low 


high to intermediate Therefore, when these 
gears are meshed with those-on the main shaft under 
the conditions stated, since they are at rest and have 
no inertia, no noise or damage can result The gears 
can be shifted back without throwing out the clutch 
The other distinctive Haynes feature is the roller 
bevel drive Instead of the usual large bevel gear on 
the differential, a large sprocket having specially 
Shaped teeth is used, while the bevel pinion is re 
placed by one having hardened and ground steel roll 
ers set at an angle to match the teeth on the large 
ring. So efficient is this form of drive, on account of 
doing away with side thrust and also because of the 
diminished friction, due to the use of rollers, that 
testa of chassis have shown a loss of but 7 to 8 per 
cent in transmitting the power from the motor to the 
rear wheels The cars upon which these improve 
ments are used are of first-class construction through 
out. That the material in them is good is evidenced 
by the fact that the racer which did so well in the 
jast Vanderbilt race wes a regular stock chassis 
equipped with a 50-horse-power engine. After demon- 
strating what his car could do in so severe a test, Mr 
Haynes is engaged in constructing a considerable num 
ber of these high-powered machines in addition to his 
regular 30-horse-power model during this year 
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TRANSMISSION GEAR WITH DOUBLE CLUTCHES. 

it is a well-known fact that on account of its large 
size and heavy weight, the usual cone clutch employed 
on automobiles has sufficient momentum, when it is 
thrown out, to spin around for some seconds and keep 
the gears in the transmission revolving at a considera 
ble speed. When passing from a low speed to a high 
speed there is not so much danger of stripping gears 
as when the gears are changed in the opposite direc 
tion. Nevertheless, the beginner often experiences 
difficulty in speeding up his car, and before he knows 
it frequently starts to strip a gear, the result being 
that shortly after a number of the gears require re- 
newal An improvement noted on the new Thomas 
machine is the brake applied on the hub of the clutch 
when the latter is thrown out. This brings the clutch 
and gears to a reduced speed, although they still re- 
volve at the speed at which the movement of the car 
forward drives them A still greater improvement, 
which is aiso of American origin, is shown in the dia 
gram, in which a second clutch is provided between the 
gear box proper and the differential. This clutch, B 
(see diagram), is in a separate compartment, and 
has its shifting lever, D, connected to the same pedal, 
B, to which the shifting lever, C, of the regular fly- 
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vheel clutch, A, is linked. Thus when the pedal is 
depressed both clutches are thrown out, and brakes 
(not shown) are applied to the hubs, VV’, of the 
clutches, thereby bringing them and the gears imme- 
diately to rest. The gears can then be changed with- 
out any noise and without any danger of stripping. A 

















HAYNES ROLLER BEVEL DRIVE USED AT THE REAR 
AXLE. 


This form of drive does away with side thrust and is very efficient. 
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HAYNES RATCHET-AND-PAWL CONNECTION IN 
TRANSMISSION GEARS. 


A. Ratehet tooth B. Paw! on gear. ©. Cam on collar carrying ratchet 
teeth and attached to hub. H. Hub keyed on lay shaft. P, Pivot pin 
of pawl. O. Hnb in cover that fits over BR §, Spring for holding pawl 
against collar, 


device of this kind has, we understand, been applied 
While 
somewhat more complicated and cumbersome than the 
latest American idea of using a multiple-disk clutch 
in the gear box, it is nevertheless a safe and sure way 
of protecting the speed--hange mechanism from dam- 


to one of the recent makes of British cars. 
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IMPROVED TRANSMISSION WITH DOUBLE CLUTCHES. 


A. Regular flywheel clutch. B. Extra clutch between gears and pro- 
peller shaft, C, D. Operating levers, E. Clutch pedal. V, V’. Location 
of brake shoes for clutches. Gears are on low speed through 1, 2, 3, 4. 
Intermediate speed is through 1, 2, 5,6. High speed is direct drive, 6 lock- 
ing with 7, Reverse is through J, 2, 8, 9, 4. 


age where the cone type of clutch is used. The latest 
forms of multiple-disk clutch are, as a rule, so light 
and of such small diameter that the driving gears 
come to rest almost as soon as the clutch is thrown 

















THREE-DISK METALLIC CLUTCH AND INTERLOCKING 
MECHANISM OF THOMAS CAR, 











INTERLOCKING GEAR-SHIFT 
LEVER. 


B. Chassis frame, 2. Bracket, 
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out. The use of a second clutch, however, assures 
their shifting without damage. 
— —_+ oo — 
NOVEL CLUTCH AND TRANSMISSION FEATURES OF 
1907 CARS, 

The Thomas clutch, which is of the three-ring 
metallic type, is shown in one of the illustrations, as 
is also the interlocking arrangement, which makes it 
impossible to shift the gears until after the clutch has 
been withdrawn. The central clutch ring, R, of man- 
ganese bronze, is atiached to the main shaft extending 
forward from the transmission. It has sixteen cork 
inserts that extend out 1/32 of an inch beyond its face 
and form much of the friction surface. The clamping 
disks, O, O’, are of gray iron and are attached to the fly- 
wheel by four studs that terminate in caps hollowed 
out to receive the ends, U’, of the levers, U, which are 
pivoted on pins, W, carried in lugs in an outer ring, 
T. The large coiled spring shown presses against the 
levers, U, and causes their tips, U’, to bear upon ad- 
justable screws, a, in the ends of the hollowed caps, 
the result being that the fulcrums, W, of the levers, U, 
are forced toward the flywheel and the rings, 70, 
clamp the ring, R, between themselves and O’, which is 
attached to the flywheel by screws. A novelty is a 
brake shoe, B, that is applied to the clutch collar 
when the clutch is withdrawn, and which checks the 
rotation of the latter caused by the momentum of a 
rather heavy ring. 

Another point about this clutch is that the pressure 
of the compressing spring is exerted through the levers 
upon the peripheries of the clutch disks, where the 
friction surface is greatest. This makes it impossible 
take hold. 
The clutch is interlocked with the gears in such a 


for the disks to become sprung or fail te 


manner that it is impossible to change gears without 
first throwing it out. This is accomplished by means 
of a short lever, fastened on the same transverse shaft 
that carries the clutch pedal and clutch shifter (the 
two arms of which are seen at JJ). This lever, as it 
moves forward with the pedal lever when the clutch 
is thrown out, withdraws from engagement with the 
two notched sectors, 8 8’, the plunger, P. When this 
plunger is in engagement with these sectors, the gears 
are effectually locked 
sleeves, one within the other, that extend to the gear- 
shift lever on the outside of the frame. Should the 
gears not be completely in mesh, the plunger, P, can- 
not slip back into place, and, consequently, the clutch 
cannot be thrown in This arrangement, therefore, 
makes it well-nigh impossible to damage the gears. 
These are of wide face and large diameter, the face 
and pitch being respectively 1 3-16 inches and 8. Ball 
bearings are used throughout the transmission with 
the exception of that at the forward end of the main 
shaft, which is a Hyatt roller bearing. Annular bal! 
bearings are also used on the differential and the 
sprockets. The transmission and differential are in 
a single case, which is suspended from three points on 
cross members of the frame. The gear-shifting system 
is altogether new. It is easy of operation and prac- 
tically fool-proof. By referring to the diagram of 
the gear-shift lever, the reader can see how this mech- 
anism works. The two sleeves which carry the sec- 
tors, S 8’, are shown in the diagram at C and D, while 
the emergency brake shaft, which extends across the 
car inside of a smaller sleeve, is shown at A. This 
shaft carries a lever, Ff, upon its outer end. The two 
sleeves, C and D, have fastened to them vertical le- 
vers, H and K, respectively, and these levers have at 
their upper ends notches to receive the latch J, when 
the gear shift lever, N, is moved to one side or the 
other through the gate of the H-shaped plate that is 
usually employed in a four-speed selective transmis- 
sion. When moved sideways, the lever, G, turns upon 
suitable pivots, L, while when moved forward and 
backward it rotates around sleeve, C. The bottom part 
of this lever consists of a curved sector, which en- 
gages in a slot in pin, M. This pin sets in two eyes 


The sectors are on two hollow 











RADIUS ROD, BRAKES, AND REAR WHEEL OF 60-HORSE-POWER 


THOMAS CAR, 
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jn the bottom ends of the levers, H and K. In the 
position shown it effectually locks these levers, and 
holds the gears in the neutral position. When it is 
desired to insert a gear in mesh, the operator first 
moves lever, G, to one side or the other of the H-shaped 
quadrant, and thereby releases at the bottom the lever 
that its iatch, J, engages at the top. As soon as the 
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Pope-Toledo 40-horse-power touring car. All the gears 
and shafts are of chrome nickel steel, and every mov- 
ing part is fitted with Hess-Bright ball bearings. Be- 
sides the carrying of the clutch in the forward part 
of the gear case, another feature of this transmission 
is that the direct drive is obtained upon the third 
speed by sliding gears LJ to the right, so that J 


29 


other disks, which are 10% inches in diameter, are 
attached to their carrier, G, by four series of slots 
placed 90 degrees apart around their peripheries, and 
through which pass oolts carrying spring washers be- 
tween the disks, to assist in separating them when the 
clutch is disengaged. On the extreme outside of the 
disks are eight springs, K, placed radially at equal in- 





elutch is _ tervals. These 
thrown out the act through 
driver can the pressure 
then move G plate, H, to 


forward or 
backward in 
its slot until 
he has in mesh 


the gear de- 
sired. To bring 
into play the 
other gear set 
he must, after 
releasing the 


clutch, slip the 
lever, G, 

















through the 

gate, or open- 

ing in the H- 

shaped quad- 

rant, and PROTECTIVE CHAIN CASING ON TEE LOZIER TOURING 

thereby cause CAR. 

the latch, J, to This is one of the much-needed improvements on cars employing the double 
oe he chain drive, The countershaft of this car is also fitted with a separate water- 

lock into the cooled band brake near each end. 

other short le- 

ver, H, which 

is at the same time automatically released by the meshes with 

pin, M, while its twin is locked. Thus, it will 


be seen that there is a double interlock on this car, a 
fact which should make it extremely difficult for the 
novice to get into trouble while shifting the gears. 
The rear axle and countershaft construction is shown 
in one of the photographs. As already stated, the 
countershaft revolves on Hess-Bright ball bearings, 
and these are placed in the drum, Y, di- 


rectly beneath the driving sprocket, 
which is attached on the six studs 
shown. The brakes are both of the con- 


tracting type, the foot brakes being ap- 
plied upon drums which carry the driv- 
ing sprockets, as can be plainly seen, 


while the emergency brakes, worked 
by the lever, F, are applied upon 
sprocket drums on the rear wheels. 
These drums are internally notched 


with ratchet teeth, and the pawl, Z, can 
be dropped into engagement with them 
to stop the car from running backward 
down hill. Last year this device was 
applied in a similar manner, except that 
the ratchet teeth were external instead 
of internal. The reverse is interlocked 
with the pawls, so that these cannot be 
engaged when the car is being backed. 
Perfectly straight, drop-forged radius 
rods, the rear ends of which completely 
encircle the rear axle, are employed on 
the new model Thomas cars. *The con- 
struction is very substantial, and the car is one of the 
best-arranged machines used with a final chain drive. 
THE LOZIER PROTECTED DRIVE CHAIN. 

One of the great disadvantages of the double side- 
chain drive over the drive by propeller shaft and 
bevel gears, is that in the former case the chains are 
hear the wheels, where mud and dirt can splash upon 
them, and where, as a rule, no protection is given 
them. An improvement on the 1907 40-horse-power 
Lozier touring car is shown herewith. This consists 
in the protective casing for each chain, which com- 
pletely incloses it and keeps off both dust and mud. 
The casing is composed of two aluminium castings, 
which surround the sprocket on the countershaft and 
the sprocket’ on the wheel respectively. These two 
castings are connected by a straight central support- 
ing member of rectangular cross section, while rubber 
tubing (also rectangular in cross section) surrounds 
the chain, and connects the aluminium castings at the 
top and bottom. These rubber connections are clamped 
to the castings in such a way as to make a tight joint. 
Being flexible, they allow for any movement of the 
countershaft relative to the rear axle. The protection 
is very complete, and adds greatly to the life of the 
chain as well as to its quiet running. Another feature 
of this car is the fitting of separate brakes near each 
end of the countershaft, just inside of the frame. 
These brakes are connected to the pedal through an 
equalizing device, and they are water-cooled, being 
fitted with water jackets supplied from a special tank. 

- ooo 
THE POPE-TOLEDO COMBINED CLUTCH AND TRANS- 
MISSION. 

The photograph and line drawing reproduced here- 
With give a good idea of the new combined clutch and 
transmission, which is used as a separate unit on the 





. End of crankehatt carrying flywheel. B. 
shaft, D, in hollow stub shaft that carries clutch disk drum, H, EH’. 
shaft extending to ——— G.. 
speed that fits in internal gear, M’. 
ter sine, M. 


A. One of the gears with clutch inside. 
shaft for bevel driving pinion, D, Differential an 7 
F. Shifting collar for sliding hollow shaft, C. 
H. Pivoted end , ag: for working shifter, G. LL. One of the four 

. Four tapered blocks that are expanded by M through holes seen 
beside I, and that thus serve to expand shoes B. 


drive shaft from engine, 
pin, M. 
that slide on shaft, C. 


the internal gear M, while the fourth 
speed, which is used.only under the best conditions, is 
had through MS RL as shown in the diagram. The 
drive on the first and second speeds is through MS V P 
and MSQVN, while the reverse is obtained by sliding 
T into mesh with the intermediate pinion W, the 
drive then being through MSVWT. The clutch is 
formed of nineteen soft-steel disks, #’, which are car- 





CROSS-SECTION OF POPE-TOLEDO COMBINED TRANSMISSION AND CLUTCH. 


Universal joint. C. 


Driven drum of clutch. H. 
. Lay shaft, 
Notched shifting-gear rods. 


X, ¥, Z. 
ried on the special carrier, 2. This carrier is keyed 
to the hollow shaft that connects with the universal 
joint, B. Twenty hard-steel disks supported at their 
peripheries on another carrier, G@ (which terminates 
in the gear M), form the other part of the clutch. The 
first-mentioned disks are attached to their carrier, JZ, 
by means of six keys, arranged radially around the 
carrier. These disks are 10% inches in diameter. The 

















TRANSMISSION AND OPERATING LEVERS OF POPE- 
TOLEDO TOURING CAR. 
The multiple-disk clutch is in a compartment at the front end of the gear 


x, The countershaft for the double chain drive is placed by iteelf some 
distance back of the gear box, thus allowing short chains to be used. 





THE BERKSHIRE INDIVIDUAL CLUTCH TRANSMISSION. 
B, Ex 


Bearing of main transmission 
Driving disks of clutch, F. 
Pressure plate of clutch. I, 
K. Clutch springs. O. Sleeve carrying mas- 


press the disks 
together. By 
placing them 
on the outside 
of the disks, 
and causing 
“them to work 
through thie 
pressure plate, 
all the disks 
are compress- 
ed uniformly 
throughout 
their eatire 
surface. Be- 
sides a univer 
sal joint, 8B, 
between the 
crankshaft, A, 
and the hellow 
stub shaft 
around C, there 
are two other universal joints between the transmis- 
sion and the countershaft, which is located some dis- 
tance farther back on the frame as an entirely sep- 
arate unit. This makes it possible to use short driv- 
ing chains, and is a distinctive feature of the new 
Pope-Toledo car. The entire power transmission of 
this machine is, therefore, quite different from that 
ordinarily used. The idea of incasing the clutch with 
the gears is a good one, as is also the 
plan of placing the countershaft as near 
the rear wheels as possible. The Pope- 
Toledo engine of 4% bore by 5%%-inch 
stroke igs rated at 40 horsepower, It 
is very similar to the De Luxe engine 
illustrated on page 924, as it has the 
same walking-beam valve mechanism, 
and the cylinders are cast in pairs and 
provided with copper water jackets. A 
peculiar arrangement is noted in the 
oiling of this engine, which is accom- 
plished by pressure feed, from a smail 
oil tank placed beneath the floor, and 
having a pressure of 5 pounds per 
square inch, supplied by a hend-oper- 
ated air pump between the individual 
front seats. There is also a plunger for 
forcing oil directly into the crankcase. 
A convenience with regard to the car- 
bureter is that it can be primed by 
pressing a button arranged beneath the 
radiator at the front of the car. The 
fuel is forced by air pressure from a 
double 25-gallon tank at the back of the car to a 5-gallon 
running tank on the dash, in which the gasoil!ne is kept 
at a certain level automatically. Should it fall below 
this level, an alarm is sounded. 


ding clutch shoes, ©. Keys on hollow 
large bevel E. Universai joint for 
G. Shifter for tapered 
re with clutches 


Rear 
High- 
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A NOVEL INDIVIDUAL CLUTCH TRANSMISSION. 
The accompanying photograph shows the transmis- 
sion of the Berkshire car taken apart to show the in- 
terior construction. The top half of the case is simply 
removed to show the interior. At one end of the top 
half of the case is a raised housing. Dependent from the 
inside of this housing are the shifting forks, which in 
turn are connected by a shaft to the operating lever on 
the side of the car. The shaft, Z, is connected direct to 
the engine. Upon this shaft are keyed the steel gears 
which mesh into the phosphor bronze ring gears, A. 
Each of these ring gears are supplied with internal 
expanding frictions, the two halves of which are shown 
at B. These two halves are again shown placed in 
position at A. The sliding shaft, C, upon which this 
ring gear is placed moves longitudinally, when placed 
in position in the case, through all of these gears. At 
a point in this movable shaft, four square holes are 
madé, which open into a hole drilled longitudinally 
through the entire length of the shaft. These holes 
are shown beside L. The steel wedge pins, AK, are in- 
serted in these square holes, and when jocated under 
any of the ring gears, are forced outward by the in- 
ternal expanding wedge M, which is operated by a side 
lever on the car, in connection with the depending 
shifting forks, which are connected with F and G. The 
forward motion of the lever operates Ff, which is fast 
to the shaft and moves the shaft longitudinally under 
the desired gear. The backward movement of the lever 
operates forks connected with the tapered cone, G, aad 
forces it under the fingers, H, which are fuicrumed on 
(Continued on page 63.) 
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TYPICAL BRAKES ON 1907 CARS ich the gears on both the main and secondary shafts 

The accompanyir } } the dou are made to slide. In the photograph the gears are on 
brake used on tl re } f the new Cadillac high speed 4 and B, which are on the shafts M 
touring car, whicl , I 1 on man ind K respectively (the latter shaft telescoping into 
other 1907 model \ ‘ ead eer there the former within the gear A), being locked together 
beth an inter! xpanding and an external cor by the usual type of jaw clutch. The two gears, EF and 
racting brake, each of which is lined with camel's F, are securely fastened to the shaft, J, while the gear, 
G, is made to slide upon it. To obtain the first and 


‘second speeds, gear, G, is slid to the left upon the 





squared portion of shaft, J, and gear, C, is brought 
into mesh with HZ, or gear, B, with F. As soon as the 
gears are moved to the high speed, G is automatically 
slipped out of mesh with A, and moved into the posi 
tion shown 

In this position no gears on the secondary shaft, 
J, are running To obiain the reverse, pinion, 
C, is brought into mesh with D, which carries upon its 
shaft another gear that meshes with #. This reverses 
the motion of the gears on the lay shaft, and also 
that of the driving shaft, M. The gears are shifted 
by means of a lever which operates through toothed 
sectors, to slide the gears by means of connections 
to the shifting forks. These connections are not skown 
in the photograph Both shafts of the transmission 
are mounted upon Hyatt roller bearings. The design 
of this transmission*is such as to facilitate the mesh- 











ing of the gears without the usual crashing and grind 





TYPICAL EXTERNAL AND INTERNAL HUB BRAKES ing which takes place with many sliding gear trans 
USED ON CADILLAC CAR missions. The gears are inclosed in a strong alumi 


nium casing provided with an oil-tight cover, and hav 





4. RB. Expanding ehoes lined with camel's hair felt ©. Supporting drat . > 

n end . itlonary uxle sleeve, 1, 1. To gles for expas lit rahees r B ing arms by which it is attached to the frame of the 
V. i. Lever and links connecting with toggles O, O Adjastable stop for car 

miting withdrawal of shoes by coiled aprings, J. Lever for operating : 

miracting | rake ————____~+0-_________ 

THE DRAGON CHASSIS. 
hair felt material which has had much vogue of late The accompanying illustration shows a plan view of 
this purpose The internal brake is made up of the chassis of the Dragon light touring car. This is a 

vo semi-circular shoes, A and B, supported upon a new machine that has recently been placed on the mar 
pivot pin, P, that projects from the steel casting, C ket, and while the manufacturers do not claim any- 
forming one end of the rear axle tubing These shoes thing radically new in its construction, they do believe 
ire drawn together and away from the brake drum that the car has incorporated in it many of the well- 
of the wheel by means of two coiled springs. The dis tried and proven features used on present-day automo- 
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valves on opposite sides of the cylinders is given ag 
greater working efficiency, because the cooling water 
can be admitted around the exhaust valve (which ig 
the hottest point) and taken out from around the inlet 




















NEW ROLLER-BEARING TRANSMISSION OF CADILLAC 
LIGHT TOURING CAR. 


valve, which it keeps at a uniform temperature and 
thus aids carburetion. The engine is fitted with a re 
verse cone clutch in the flywheel. The clutch ring can 
be removed very easily, thus allowing the leather face 
of the cone to be inspected and cleaned. If necessary, 
the leather can be readily renewed also. The particu- 
lar feature of interest about this car is the arrange 

ment of the torque tube and radius 

rods. There is but one universal 



















iance to which they are with 
drawn 1 regulated by two pins 
with loc nuts, OO, which screw 
int¢ ockKkets In the shoes and 
pre against a central washer sur 
rounding the ixie The lever arm 


‘ } 


¥, which operates the brake, is con 
nected to the toggles, 7 7, by a link, 
L When the shaft carrying thi 


lever arm is rotated the toggles 
are pressed apart and the hoes 
are expanded This makes a ver} 


powerful emergency brake, and is 








joint in the propeller shaft, and 
this is immediately back of the 
transmission. The torque tube ends 
in a pair of U-shaped arms, which 
are pivoted upon a sliding yoke. 
The radius rods run from the rear 
axle to the torque tube near its up 
per end, where they are attached 
to a yoke that is slidably mounted 
upon the torque tube. Thus, the 
rear axle, torque tube, and radius 























operated by a hand lever The rods are virtually one solid unit, 
outer contracting band is operated which can assume any ordinary an- 
by a lever, J. which, when it is gle with respect to the frame of 
moved forward by the rod shown the car. 
pulls the two ends of the band The transmission is of the 
together by means of the rocker at CHASSIS OF THE DRAGON 26-HORSE-POWER TOURING CAR, SHOWING DRIVING SHAFT usual three-speed progressive type. 
tached to its shaft. This brake is INCASED IN TORSION TUBE AND RADIUS RODS BRACING THE LATTER. a Both it and the engine are mounted 
connected to the pedal, and is the ; on a sub-frame extending from the 
egular running brake. Both brakes are equalized, so biles. When the car is loaded to its full capacity, it front to the middle of the chassis. 
that an equal pressure is exerted upon the drums of is said to develop at the rear wheels a horse-power i -~————— ~<a 
each wheel for every 100 pounds of weight. The engine is of 26 THE WAYNE TRANSMISSION AND CLUTCH. 
+ ore horse-powe! It has inlet and exhaust valves on op- On the Wayne 1907 touring car is seen another de 
AN IMPROVED SLIDING GEAR TRANSMISSION posite sides of the cylinders, all mechanically-operated. sign of combined transmission and differential located 
The transmission used on the new 20-horse-power 4- A mechanical lubricator is placed beside the engine on the rear axle. In designing its new car this way 
cylinder Cadillac car is of the double sliding type, in ind driven by a belt The reason for the use of the Wayne company has but followed out the lines 

















PLAN VIEW OF REAR OF WAYNE CHASSIS, SHOWING TRANSMISSION COMBINED 
WITH DIFFERENTIAL ON THE REAR AXLE. 






















REAR OF DASH, SHOWING SPARK COIL, TIMER, CLUTCH, AND CONTROL 
MECHANISM OF WAYNE 30-HORSE-POWER CAR. 








F. Torsion rod. @. H-shaped quadrant for selective.type transmission, R, R’. Connecting rods for A, B. Brake pedal and connecting rod, ©, Clutch pedal. D, E. Emergency brake lever and connect- 
eperating shifting gear sete In transmission, The photograph shows one end of pin, P, in engagement with ing rod, F. Expanding leather-lned clutch. G@, Gear-shift Iever. J, I. Clutch-shifting levers. J, K. 
fork, V’, the downwardly-projecting lever of which i connected with R Lever, G, is on sleeve, 8, which Clutch collar and shipper. M, N. Lever arme that throw ont clutch when emergency drake is ower P. 
carries lever with pin, P. X. Propeller or universally-jointed driving shaft, Z. Rear aniversal joint of X, Pin on lever of sleeve, S, which engages forks V, V’. R, R’. Connections to shfting-gear sets from V,V’. 
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upon which the Packard and Northern cars have won 
success during the last two years. In our 1905 Auto- 
mobile Number we showed the first application of the 
transmission to the rear axle as displayed on a Pack- 
ard chassis, Last year the Northern company brought 
out a 4-cylinder car having this feature, and this year 
the Wayne and some others are exponents of it. The 
arrangement is a neat one, and gives, as a rule, little or 
no trouble. 

The two photographs which we reproduce show the 
arrangement of the gear box on the rear axle and the 
method of operating the gears. The transmission is 
of the 3-speed-and-reverse selective type, in which 
there are two sliding sets of gears, either one of which 
is picked up when the lever, G, is slipped through the 
“gate,” or transverse slot of the H-shaped quadrant, Q. 
When this is done, pin, P, on a short lever arm form- 
ing part of sleeve, S (which G turns), slips into one 
of the two forks, V V’, and, when G@ is moved forward 
or backward in one of the longitudinal slots of Q, 
causes this forked lever arm and its vertical part, V 
(both of which 
are in one piece 
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arranged with a multiple-disk clutch in its forward 
end, is operated by a single lever, which not only 
slides the gears, but also throws out the clutch and 
lets it in again at the proper moment. A general idea 
of this improvement may be had from the side and 
plan view photographs which we reproduce. The 
gear-shift lever, A, which is suitably located beside 
the gear box, is connected through rod, B, and uni- 
versal joint, U, with the sliding rod, 8, which is con- 
nected to the shifting fork, 8’ (top view) inside of the 
gear box. The rod, 8, has notches on its upper face. 
The lever, C, which rocks the shaft, P, and throws out 
the clutch, has a downward projection on which is 
mounted a small roller, a. When this roller is in one 
of the notches, as shown in the photograph, the clutch 
is engaged, but as soon as it is raised and slides along 
on top of the rod, S, the clutch is thrown and held out. 
When the lever, A, is moved so as to slide the rod, 8, 
in one direction or the other, projection, a, rises and 
slips along over the top of rod, 8S, thus holding out 
the clutch until the next set of gears are in mesh. As 
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spark coil on the dashboard. This is of the individual 
type, there being four separate coils with vibrators 
A mechanical force-feed oiler, worked by an eccentric, 
forces oil at 90 pounds pressure to the three crank 
shaft bearings and the commutator. Eccentric oil 
rings beside the bearings catch the oil as it oozes out 
therefrom and spray it up into the cylinders. Thus 
it is unnecessary for the cranks to dip th the oii that 
is kept in the bottom of the crankcase at a certain 
level by an overflow. The commutator has a special 
ring for the return or ground wire, an arrangement 
that makes sure the completion of the primary cir- 
cuit and does away with an obscure cause of misfiring. 

The transmission, as can be readily seen, is very 
compact. The lay shaft is placed at the botiom, and 
the ends of the bearings of this shaft are protected 
by oil-tight caps, so that there is no leakage of oil 
from the transmission. Although the gear box is quite 
small, the gears are exceptionally ‘large, being «6 
pitch and 1\%-inch face. Timkin roller bearings are 
used in the transmission, wheels, and rear axie. The 
long levers which 
carry the clutch 





forming a bell 
crank) to move 
forward or back- 
ward one of the 
sliding-gear mem- 
bers by means of 
the connecting 
rods, R R’. The 
other rods, B and 
E, apply the con- 
tracting running 
brakes and the 
expanding emerg- 
ency brakes to 
the brake drums 











and brake pedais 
give so much lev 
erage that a 400- 
pound 
sion spring can 


compres 


be used on the 
cone clutch, and 
yet the latter can 
be operated so 
gently that it is 
possible to start 
the car upon th 
high gear Roth 
the foot and hana 


brakes are inter 








on the rear 
wheels. The brake 
bands are lined 
with camel’s hair 
felt, and are operated by pedal, A, and lever, 
D, respectively. Pedal C throws out the clutch, 
£, when pushed forward, moving backward the 
lower ends of the levers, JJ, which are attached to the 
ring, J, of the shifting collar, K. The clutch is of the 
expanding ring type, leather lined. It is placed within 
a drum in the flywheel, and is so powerful that only 
a 10-pound spring is required to operate it. Appli- 
cation of the emergency brake throws out the clutch 
by means of the lever, M, traveling along under the 
curved lever, N, and moving it. The propeller shaft 
is shown at X, and its two universal joints at W and Z. 
The torsion rod for taking the twisting strains of start- 
ing from the springs, is shown at F. The springs are 
placed outside of the frame, which gives them greater 
play. The rear axle is fitted with Hyatt roller bear- 
ings, and the front wheels have adjustable ball bear- 
ings. The motor used is a 30-35 horse-power, 4-cylin- 
der, water-cooled engine of 4%-inch bore by 5%-inch 
stroke. The valves and piping are all on one side, 
which gives the other side of the motor an especially 
neat clean-cut appearance. The cylinders are cast in- 
tegral in pairs. A gear-driven water pump and belt- 
driven fan and !ubricator are fitted. The timer is seen 
in the dash at T. 





A NOVEL COMBINED SLIDING-GEAR TRANSMISSION 
AND MULTIPLE-DISK CLUTCH. 
One of the greatest improvements noted on any of 
the 1907 cars is that seen on the Smith machine, in 
which the usual three-speed sliding-gear transmission, 





NOVEL INTERCONNECTED COMBINED CLUTCH AND TRANSMISSION USED ON THE SMITH CAR. 


A. Clutch and gear-shift lever. B, Connection to slide, 8. ©. Clatch-operating lever. KE. Lever for connecting C with brake, 
lever and plunger. P. Band brake. Q. Universal joint. U. Bali and socket joint, AR, Propelier shaft, 


these gears come into mesh the roller, a, falls 
into the succeeding notch, and the clutch is engaged 
again. With this arrangement the merest tyro can 
operate the gear-change mechanism without any dan- 
ger of stripping or damaging the gears; in fact, the 
control of this car is as simple as that of an electric 
car, for all the operator has to do is to push the lever, 
A, forward or backward to pass through the various 
sets of gears. This transmission is a decided improve 
ment over the usual form, in which the gear box is 
separate from the clutch and from the engine. It 
marks a distinct advance in automobile construction, 
and is a device which will doubtless be imitated by 
other automobile manufacturers. 
we ee Se eee ae 
THE STODDARD-DAYTON CHASSIS, 

The Stoddard-Dayton is one of the best built and 
most improved types of four-cylinder machines at 
present on the market. The photograph of the chassis, 
which we reproduce, shows very well the compact and 
neat appearance of the mechanism, as well as several 
of the special features, such as the aluminium pro- 
tecting casing beneath the machinery. The engine is 
of the twin-cylinder type, the cylinders being cast in 
pairs, with the exhaust valves, Z, on one side and the 
inlet valves, J, on the other side. The cylinders of the 
touring car engine have a 4%-inch bore by a 5-inch 
stroke. The commutator, C, is placed on a vertical 
post between the two pairs of cylinders, which makes 
it readily accessible. All the wires, both primary and 
secondary, are carried through insulating piping to the 


connected with 
the clutch so that 
the latter is 
thrown out when 
the brakes are applied. Throwing out the clutch also 
throttles the motor, as the throttle of the automatic, 
water-jacketed carbureter is connected with the clutch 


K. Multiple-disk clutch. M, N, O. Brake 


pedal. 

The torsion tube hanger, H, seen in the photograph 
slides in a bronze ring ~which is attached to a bracket 
on a cross member of the frame, while the radius rods 
R, are provided at their forward ends with a bali ane 
socket. The foot brake is of the expanding type. 
working in a drum at the rear of the transmission. 
The levers, A and B, are for shifting the gears and 
for applying the emergency brakes on the rear wheels 
These brakes are also of the expanding type. The 
transmission is of the three-speed selective type, and 
any gear can be picked up without going through the 
other gears, as is necessary with the progressive type 
of transmission. 

— ++ 2. 
THE GROUT 35-HORSE-POWER CHASSIS. 

One of the most finished chassis exhibited at the 
show was that of the Grout car. Grout Brothers stili 
retain the armored wood frame on account of tts 
elasticity. The motor is a 4-cylinder Rutenber of 4% 
inch bore by 5-inch stroke, rated at from 30 to 35 
horse-power. As can be seen from the photo of the 
chassis, the valves of the engine are in chambers on 
one side, and the exhaust and inlet pipes are clamped 
in place by four brackets secured by four nuts. A 
Holley float-feed automatic carbureter is located at K, 
and the centrifugal water pump is shown at H#. (tgni 

(Continued on page 453.) 

















CHASSIS OF THE 35-HORSE-POWER GROUT TOURING CAR. 


; ‘ ; - ¢ 4 vel necting with I A . - 
Py Sek eer cliche pedal. "Et 5 maa. K. Gna. Po Mums. . , pipe. I. Inlet valve chambers, F. (latch, G. Expandwg brake dram 


V. Universal joint. 
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THE 35-HORSE-POWER STODDARD-DAYTON CHASSIS. 


. Gear shift lever. B. Brake lever. ©, Commutator, PD, Carbureter, HE. Exhaust vaive chambers 


H. Cniverea! torsion tube jomt. J, 


Worm steering gear. K, L Steering gear iever and connection, HR, Radius rod, §. Muafiler, Y, 7. 
T'ransverve brake rod and jever arm, 
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The New 12-Horse-Power Franklin Light Runabout. The Oldsmobile 35-Horse-Power Runabout With Rumble Seat. 


ig x Jha, 4-cylinder, air-cooled, Transmission: 3-speed progressive type. Clutch: Multiple disk in Engine: 44 x 4%, 4-cylinder. water-cooled, Transmission: 3-speed selective type. Clutch: Reverse cone, 
Sbaft, Weight: 1.260 pounds. Wheel base: 00 inches, Tires: Front, 30 x 3; rear, 80 x 3% Drive: Shaft. Weight: 2.600 pounds. Wheel base: 106 inches. Tires: Front, 34 x 34; rear, 34 x 4. 


























Mrs. F. D. Cottle—98 Years of Age—in a 40-Horse-Power American Mereedes. The New 24-82-Horse-Power Model of the American Mors Touring Car. 

Mrs. Cottle made trip from New York to Boston pleasantly and without fatigue in two days. Engine: 120 x Engine: 4.9 x 5.9, 4cylinder, water-cooled, Transmission; 4-speed progressive type. Clatch ; Cone. 
mm, (4.784 x 5.006 in,), 4-cylinder, water-cooled. Transmission; 4«peed selective type. Clutch i Drive: Double side chain. Weight: 2,500 pounds, Wheel base: 106 inches, Tires: 36 x . 
anding ring. Drive: Double side chain, Weight: 3,440 pounds. Wheel bax 127 inches, Tires 














The 45-Horse-Power, 7-Passenger Pierce Touring Car. The Pope-Toledo 40-Horse-Power, 7-Passenger Pullman Touring Car. 


ine : 5 x 544, 4-cylinder, water-cooled, with two separate high-tension ignition systems by bat- ine: 4% x 5i4, 4-cylinder, water-cooled, with valves in heads, Transmission: 4speed selective type, direct 
ter and high-tension magneto T'ranemission ; 3-speed progressive type operated by lever on steer- drive on third apecd Clutch: Maltiple-disk in gear box, Drive: Double side chain from separate countershaft, 
ing colamn, Clutch: Cone. Drive: Shaft, Weight: 3,700 pounds. Wheel base; 124 inches, Weight : 3,209 pounds, Wheel base: 115 imches. Tires; Front, 36 x 8tg; rear, 36 x 414. 

Tires: Front, 34 x 4; rear, 34 x 5. 




















The Thomas 40-Horse-Power Two- or Three-Passenger Runabout. Electric Touring Runabout Capable of Making 75 Miles on a Charge. 


Bngtne q x 5, 4-cylinder, water-cooled. Transmission; 3-epeed selective type fitted with roller bearings. Clatch: Cone; jattery: 24 150 A. H. celle weighing 975 pounds, Motor: 2H. P. Drive: Double chain. 
ibterlocked ¥ brake, Drive: Shaft. Weight: ) pounds, Wheel base: 112 inches. ‘ires; Front, 34 x 344; rear, 34 x 4. Speeds 10, 12, 14, 24, and 80, Weight: 2,4501b, Tires: 34x44. For further particulars see 
current SUPPLEMENT. 


SOME LEADING TYPES OF 1907 AUTOMOBILES, 
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The 30-Horse-Power Studebaker Touring Car. The 45-Horse-Power Royal Tourist Limousine for Winter Use, 
il, x 514, 4-cylinder, water-cooled; make-and-break igniters with magneto. Transmis- Engine: 5% x 5). 4-cylinder, water-cooled, Tranemission : 3-speed selective type. Clutch: Cone, Drive 
sion: 3-epeed progressive type, Clutch; Cone. Drive: Shaft. Weight: 2,400 pounds, Wheel Weight : 3,700 pounds, Wheel base; 114 inches. Tires; 34 x 44. 


base: 104 inches, Tires: 34x 4, 


: Buaft. 





The Frayer-Miller 24-Horse-Power Coupé With Driver’s Seat Behind. The New 20-Horse-Power Cadillac Light Touring Car. 
4x 414, 4-cylinder, water-cooled. Transmission ; 3-epeed selective type, Clutch: Cone, Drive: Shaft, Welgiit: 


pe. Clutch : Engine : 
i 2,000 pounds. Wheel base; 100 inches, Tires; 82 x 3i4. 


Engine: 4,', x 54, 4-cylinder, air-cooled with blower, Transmission : 4-speed selective t 
W 2.950 pounds, Wheel base: 96 inches, Tires: Solid, 32 x 344. 


Cone, | ve Shaft. ght 








The Locomobile 35-Horse-Power, 7-Passenger Touring Car. The 20-Horse-Power Aerocar Runabout. 
Engine : 44g x 514. 4-cylinder, water-cooled ; low-tension magneto ignition. Transmission: 4-speed selective type, Clutch: Engine: 4 x 4, 4-cylinder, air-cooled, Transmission; 3-epeed progressive type, Cintch: Mal 
Cone. Drive: Double side chain, Weight: 2,800 pounds, Wheel bage;: 120 mches, Tires: Front, 4x 4; rear, 34 x 44. tiple-disk, Drive; Shaft. Weight: 2,100 pounds. Wheel Sees! 104 inches, ‘Tires: 36 x 84. 











The New White 80-Horse-Power Steam Touring Car With Pullman Body. 


3,000 Miles Without Stopping the Engine. 
Engine : Compoand with cylinders of 3 and 6-inch bore by 4% inches stroke, Boiler: Flash type maintaining steam preseure constant at 600 
Wheel base : 115 inches, Tires: Front, 86x 4; rear, 36x4%. The new method of closing the space between 


pounds, Weight: 3,000 pounde, 
the fenders and iunning board and the body by means of patent leather strips secured by lacing or buttons, is shown in the photograph, The 


The 16-Horse-Power Maxwell Touring Car Which Ran 


Engine ; 2-cylinder, 5 x 5, double-opposed type, water-cooled. Transmis- 
sion : 3-speed progressive type, Clutch: Multiple disk in gear box. Drive 
Shaft. Weight: 1,700 pounds. Wheel base: 86 inches, Tires: 30 x 3%. new type of square oil lamps are also to be noted, 
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THE ROYAL TOURING CAR AND LIMOUSINE, 





The of the gear box is visible 





top 


The handsome limousine shown on page 33 is the 
latest product of the Royal Motor Car Company, of of toothed sectors. One of these 
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DASHBOARD OF OLDSMOBILE, SHOWING CONTROL 
LEVERS AND PEDALS. 
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CURVED METAL DASH OF ROYAL TOURIST CAR, SHOWING 
CONTROL MECHANISM. 

through slots in floor, The spark coils and oiler are supported on brackets formed in the dash, The rs are 

fitted with removable rubber pads and have a downward movement through round holes in 

the floor boards, The gear.shift lever operates two toothed sectors and pinions (seen at the 

center) for shifting the gears 


just mentioned, can be chassis is 


fitted This built 
up on a pressed-steel frame which carries a 54x5% 
of 
and 


mission. 
ing 
inch, 
The 


i-cylinder, water-cooled engine 
of the 


15 horse-power 
ratchet wheel at 
the 


downhill 


picture dashboard control levers, er feature is a 


mission, for 
from 
brakes fail 


running 


The rear axle of the 








number of 


with 


for a years 


rear axle, a 


ter, is used to support the 





sleeve The rear axle 


bevel gear, B, 


C, which is 
axle at points, 
drive shafts, E P, 


supported 
F F. 





The 





D I-BEAM REAR AXLE OF CAR DE LUXE, COMBINED WITH 


FLOATING-TYPE, LIVE, DRIVING AXLE. and through the wheels, 
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in 


sectors 


made without the necessity of taking them off. 
the rear of the trans- 


past. 
downward curve 
usual form of 


proper 
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the foreground 


and above and in front of this are to be seen a couple 


is mounted 


upon the sleeve that carries the gear-shift lever on the 
the 
revolves 


moved 
with 
the 


sec- 


lever is 
a pinion 
shaft with 
pinion is 
ond sector 
ing with 
on the 
gear-shift 
Through 


a 
mesh- 

rack 
sliding 


bar. 
this 
second sector 
and there- 
move- 

the 
lever 

transmitted 
the rod that 
slides the gears. 
This arrange- 
ment shown 
detail 
page 56. It 
positive method 

the 
The 
used on 
of 
di- 
and 
shoes 


rack, 
fore, the 
ment of 
gear-shift 
is 


to 


is 
in on 
is a 
of shifting 
fears. 
brakes 
this car are 
very liberal 
mensions, 
the brake 
can readily 
renewed. The 
provided 
sheet-met- 
which 
in- 
under 
the en- 
trans- 


be 
ear is 
with 
al pans, 
completely 
the 
of 
and 


close 
side 
gine 


These pans can be readily removed for clean- 
but they are so arranged that adjustments can be 


Anoth- 


purpose of checking the car 
backward should 


the 


—___—___*+ 0 +e____- 
AN IMPROVED TYPE OF LIVE REAR AXLE. 
new 
similar to that used on the De Dion runabouts 


Car de Luxe is 
solid I-beam 
in the cen- 
re- 


A 


volving rear axle contained in an outer tubular 


has the usual 


spur gear differential, D, with a large driving 
attached to its casing. 
mechanism is inclosed in an outer steel casing, 
upon 
usual 
extend from each side of the 
differential through holes in the solid axle, X, 
which 


All this 


the I-beam 


square 


rear 
end 


they drive 


through suitable clutches, K, on the outside of 


shown herewith, gives a good idea of the neatness and the hubs. These drive shafts are 


the 
seen in the flywheel 
that 


the simplicity of mechanism. The cone clutch is 


at 
casing, 


axle, X, 
differential 


as well 


as the two rubber-padded 
the the 


tionary 


push pedals operate clutch and brake to the C, at 





year's Glidden 


mur me of these 


care driven by 


the late Ernest 


Keeler, having 


mt ad « i perfect 


acore though 


driven at rapid 


rate Over extreme 


ly rough 


of 


tourtng 


roads 


One the 1907 
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nt en 
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e « REAR END OF NORTHERN CHASSIS, SHOWING PIVOTED 
TRANSVERSE SPRING. 
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FRONT OF NORTHERN CAR, SHOWING LEVER CONTROL 
ON STEERING COLUMN, 


The front axle is a heavy I-beam manganese bronze casting. The tie 
rod connecting the steering lever arms is behind the axle. A long lever 
is used for starting the engine instead of the usual crank, Pulling this 
lever antomatically retards the spark. The lever on the steering column 


» outer casing being strongly reinforced by 
running forward to the air clutch in the 

ad by compressed air coupe are 
By pivoting the rear transverse spring the 
one away with, 


Crreare 


below the wheel shifts the geare, while by twisting the grip the clutch 
can be applied or released. 
steering wheel, 


The spark and throttle levers are above the 
Note also the location of the acetylene lamps on fenders, 


the springs and 
the center, 
ing to tie together 
this 
the stationary 
axle. The result is 
that 
floating axle, 2, is 
thoroughly 
tected, and its in- 
closing 
rigidly tied to the 
differential casing 
and the solid rear 
axle. 
run on ball bear- 
ings on hollow 
spindles, 
form part of the 
end 
rear axle. 


testing 
control 
during 


protected by an 


outer tubular casing, H, which is fastened to the sta- 


is also clamped 
thus serv- 


casing and 


the inner 
pro- 
tubes are 


The wheels 


which 


of the solid 


ero 


THE . NORTHERN 


FOUR-CYLINDER 
50-HORSE - POW - 
ER CAR. 


After carefully 
the air- 
features 
last sea- 
(Continued on 
page 53.) 
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What You Ge 
WhenY ou Geta 
CADILLAC 


You get a car as scientifically designed and as perfectly finished as if the reputation of this, the 
greatest automobile establishment in the world, depended upon that one car. 

This painstaking care dominates to the smallest details of Cadillac construction—in the engine it is so 
apparent that the minutely-accurate finish of this vital part has made it a signal achievement in automo- 
bile manufacture. 

The Cadillac Runabout (Model K) and Light Touring Car (Model M) are fitted with our wonder- 

ful single-cylinder engine, to which the dependability and 

remarkably low cost of maintenance of these models 

are chiefly attributable. By its great power, speed 

and hill-climbing ability, this engine has proved 

itself so worthy in thousands of cars during 
the past four years that it will be used in 
1907 practically without change—a fact 
which alone places the serviceableness 
of these cars beyond question. 































In the four-cylinder models a 
degree of perfection has been attained 
which hitherto has been found only in 
the high-priced foreign cars. In fact, an 
American-made machine of the mechanical 
finish that characterizes the Cadillac was scarcely 
possible until the development of equipment and, 
system so marvelously efficient as those found In 
the Cadillac factory. 

Simplicity is a cardinal virtue with these four-cylinder 
wonders, a feature which every operator will appreciate. Add to this, thorough dependability under 
: all weather or road conditions, ease of control truly surprising, comfort of riding not surpassed in any other 
3 vehicle, power that will negotiate the steepest grade or furnish ample speed, and you have the qualities which 
make the Cadillac a car that is essentially one of unfailing service, not only day after day, but year after year. 
Be sure to get a demonstration from your nearest dealer—you will be surprised how great are the 


possibilities of the ‘*‘ Car that Climbs.”’ 
Model H, 30 h.p. 4-cylinder Touring Car, $2,500 
( 


bed in Catalogue HN, 

Model G, 20 h. p. 4-cylinder Touring Car, $2,000 
(Described in Catalogue GN) 

Model M, 10 h.p. 4-passenger car Wickets boas’ 9950 


in Catalogue M N) 


Model K, 10 h.p. Runabout sie es o 7s SO 


( in Catalogue M N) 
All prices F. 0. B. Detroit Lamps not included 


Send for special Catalog of car in which you are 
interested, as above designated 


CADILLAC MOTOR CAR CO. 
DETROIT, MICH. 


Member A. L. A. M. 
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|  LUBRICATORS 


SOME (NTERESTING MECHANICAL LUBRICATORS, 


The question of lubrication is so vital to the proper 


operation of an that 
now being paid to the design of the mechanism which 
bear- 


automobile, every attention is 


positively circulate the oil to the various 


the same time, simplicity of 


will 
design is at a 
lubri- 


ings At 
examples of 
deal of 


among the various 
which are herewith 
been exhibited, with the purpose of cut- 
minimum, and 


liable to get out 


premium; and 


cators illustrated, a great 


ingenuity has 
number of parts to a 


ting down the 


eliminating all such elements as are 
In Fig. 1 we 


arranged in 


in which the 
pair being 
other 
The 
is at- 


a lubricator 
each 


of order show 
one of 
feed, 
lubrication. 
at C and D Each 
which engages the 
means of a worm, L, 
is adapted 
as a pivot 
the rod G, 
through the the reser- 
in the thumb nut J. By 


pumps are pairs, 


force oil to the sight and the 


feed to the 


adapted to 
from the sight point of 
two pumps are indicated 
tached to a yoke 
tric, J. The 


and gear, A 


lever, H, eccen- 


latter is rotated by 
A pin carried by the arm, F, 
to engage a groove in the lever 2#, and serve 
The arm, F, is 


extends 


therefor threaded onto 


which upper end of 


voir A, and terminates turn- 
this nut the may be raised or lowered 
to regulate the the The latter 


pump delivers to a standpipe S in the sight-feed glass, 


pivot pin 


ing 


stroke of pump C 


whence the oil drops into the tube B, and is forced 
by the pump D to the point of lubrication ; 

In Fig. 2 we show a pump which is not fitted with 
a sight feed because the plungers operate in plain 
sight This is a very compact oiler, in which the 
pump pistons are driven directly by a camshaft with 
out any intermediate gearing The piston rods are 
formed with rectangular offsets, against which the 


The pistons are arranged in two banks 


cams operate 


of three each, and there are two oppositely-disposed 


cams on the camshaft, which serve alternately to lift 
the banks of pistons On the downward stroke the 
nistons are lowered by means of coil springs The 


upper ends of the pis- 
through 
the oil 
reservoir or tank, and 


tons project 


the cover of 


each carries a thumb 
nut and jam  ~nut 
These nuts serve to 
limit the 


extent to 
which the pistons may 


be forced down into 
the cylinders, and j4| 
they may be adjusted 


to regulate the length 
of the stroke of 


one of them 


any 
The Ir 


intermit 














camshaft is 
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Hinged to each strap is a lever Z, which at one end 
the piston F, the end is al 
lowed a certain amount of play between the pin N and 
the slide O. The of play may be regulated 
by operating the nut P, The piston F operates in a 
cylinder G, at the upper end of which is the valve H. 
The latter is rotated by means of a crank J, shown 
by dotted lines, which is connected with a crank offset 
on the main shaft. On the downward stroke the suc- 


carries and at opposite 


amount 
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Fig. 5.-SLIDING CYLINDER PUMP. 




















» Fig. 6.-DETAILS OF SLIDING 
CYLINDER PUMP. 











tently driven by means 
of a ratchet wheel and 
regulating 
the throw of the pawl, 
the speed of the cam 
shaft varied, 
as desired. The ratch- 


paw! By 


may be 
et mechanism is crank projecting 
There is thus no 
leakage, as none of the moving parts 
passes through the tank below the surface of the oil. 

Many lubricators have devised to 
the Some of 
mechanisms 


operated by a 
through the cover of the oil tank. 
chance for 


ingeniously 
loose 


been 
valves 

with rotary 
driven An interesting example 
As in the first example, this lubricator is 
with pairs of pumps serving respectively to 
force ol] to the sight feed and to the deiivery points. 


avoid use of springs and 


these are provided valves, 


positively is shown 
in Fig. 3 
formed 


The worm 
the 


A drives the gear B, and on the gear shaft 


are eccentrics which operate the straps X. 





Fig. 2,-THE PISTONS ARE DIRECTLY ACTUATED 
Y CAMS, 





Fig. 1.-A SINGLE YOKE DRIVES BOTH 
SIGHT-FEED AND DELIVERY PUMPS. 














Fig. 3 -- DOUBLE PUMP LUBRICATOR 
WITH ROTARY VALVE. 


tion port L is uncovered, permitting the cylinder to 
fill with oil. On the upward stroke this port is closed 
and the port M uncovered, permitting the piston to 
force oil to the sight feed. From this point the oil 
is pumped to the delivery points by an adjacent pump 
identical with the one just described, except that the 
lever E is pivoted to the pin N, and cannot be adjust- 
ed to vary the stroke of the piston. 

Fig. 4 illustrates a lubricator of somewhat similar 
type, except that in this model a single pump serves 
first to force oil to the sight feed and then to deliver 
this oil under pressure to the various bearings. The 


power shaft S drives the valve shaft V through the 
medium of the worm gear W. The 
valve chamber communicates with 
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the latter and the pins, and thus shortening the stroke 
of the pistons, or even stopping the motion of any 
one of the pistons, if desired. Each piston makes two 
complete operations during every revolution of the 
valve shaft. In operation, on the upward stroke of 
the piston, the port R of the valve shaft wili open 
communication between the cylinder port Q and the 
suction port O, and on the downward stroke it will 
open communication between the port Q and the de- 
livery port N. On the next upward stroke the alter- 
nate port R will connect port Q with port O, while on 
the next downward stroke it will connect port Q with 
port D. 

Figs. 5 and 6 illustrate a pump of peculiar type, in 
which valves are dispensed with, but the cylinders 
instead are bodily moved’ from suction port to deliv- 
ery port. The pistons operate at one end to pump oil 
to the sight-feed tubes, while at the other end they 
force oil to the bearings. The pumps are driven by 
means of a worm gear, A, which acts through a 
ratchet B to rotate a vertical shaft carrying a crank C. 
This crank engages a pin D on the rockshaft Z, and 
as the crank revolves, it not only rocks the shaft, but 
gives it an axial reciprocating motion. This axial 
movement of the shaft alternates with its rocking 
motion. The pump cylinders are formed in a slide G, 
through which the pin B projects, and by which the 
slide is carried back and forth, bringing the cylinders 
into register with the suction and dis- 
At the same time the pistons F are re- 
ciprocated by a feather on the rockshaft 2. Four 
distinct operations are produced by each complete ro- 
tation of the crankshaft. In the first quarter the rock- 
shaft is rotated, causing the pumps to fill at one end 
from the receiving ports, and at the other to dis- 
charge oil to the bearings. In the second quarter the 
slide G moves lengthwise, bringing the cylinders into 
register at one end with the delivery ports leading to 
the sight feed, and at the other with the ports leading 
from the same, so that in the third quarter, when the 
pistons are again operated, at one end they force oil 
into the sight-feed tubes, while at the other end they 
suck in oil from the same. The cycle is completed in 
the next quarter, when the parts are returned to the 
first position ready to 
force the oil from the 
cylinders to the vari- 
ous delivery points. 

An ingenious pump 
of the valveless varie- 
ty, in which the piston 
itself serves as a 
valve, is shown in Fig. 
7. The sight feed in 
this construction is 
rendered unnecessary 
by reason of the fact 
that the pump pistons 
project through the 
cover of the oil tank, 


alternately 
charge ports. 

















Fig. 4—PUMP DELIVERS ALTERNATELY 
TO SIGHT-FEED AND BEARINGS. 


and as there are no 
i valves or springs, the 
' motion of these plung- 
ers is sufficient to 
guarantee that the oil 
is being properly de- 
livered to the bearings. The mechanism is driven by 
a worm gear, which drives the camshaft. The cams 
are eccentric in form, serving to produce a reciprocat- 
ing motion of the pistons, which are connected to 
them by means of straps. The straps, however, do 
not directly engage the cam, but they carry adjustable 
studs, which bear against the working faces of the 
cams. In addition to the reciprocating motion, the 
pistons are given a rotary motion by a pin projecting 
from each cam, which bears against the curved face 
of the strap. At its upper end each strap is held ver- 
tical by means of a shank projecting through an open- 
(Continued on page 56.) 





each pump cylinder through a port 
Q. The valve shaft is formed with 
ports R at sides, there 
being a pair of opposite ports for 
each cylinder. These ports are not 
cut in the plane, but are 
adapted to communicate alternate- 
ly with the delivery ports N and D, 
which lead respectively to the 
sight-feed tube and to the parts 
which be oiled. The pump 
pistons P are operated by a cross- 
head K, which is reciprocated by 
the cam / On the upward stroke 
the crosshead against the 
nuts H downward 
stroke, against the pins J. By 
means of the thumb nuts A, the 
pistons may be screwed down 


opposite 


Same 


are to 


bears 


and, on the 

















through the nuts H, providing a 
certain amount of play between 





Fig. 7.-THE PISTONS ROTATE TO SERVE AS VALVES. 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices, 





BUILT-UP INSULATOR.—L. StT®rnpercer, 
New York, N. Y. The invention relates to 
insulat« of the kind used for currents of 
high potential and in which it is desirable to 
secure greatest possible dielectric quality 
combined with a maximum of physical strength 
and a mimimum of materials and weight. The 
invention enables the operator to readily take 
the same partially apart without interrupting 
the service, so as to examine the interior por 
tions of the insulator for the purpose of 
cleaning it or for coating the exposed surfaces 
or to replace the oil used for increasing the 
insulation 

INSULATOR FOR HIGH VOLTAGES.—L. 
SrerinperceR, New York, N. Y. This improve- 


ment refers to insulators for electric conduc- 
tors, and especially to insulators for con- 
ductors conveying currents of high potential. 
The main object is to prevent any leakage of 
current or the possibility of the formation 
of a destructive are between the conductor and 
the line-support, such as a partition or wall, 
and also to prevent the leakage of the current 
and the formation of ares between the con 
ductors and adjacent bodies. Mr. Steinberger 
further seeks to provide the insulator with 
hoods movable relatively thereto, whereby the 
arcing distance may be varied and the hoods 


disposed to best advantage 


Of General Interest. 
ATOMIZER F. S&S. Dickinson, New York, 
N. Y An object of this invention is to pro 
vide a force-pump to be used in connection 
with an atomizer, wherein a spring is em- 
ployed fo return stroke, thereby avoiding 


muscular action to operate the plunger on the 


return stroke, which greatly facilitates the 
operation of the instrument. 

CEMENT PAVING.—R. Kieseruine, Altona, 
Elbe, Gerthany. The present invention relates 
to improvements in the production of cement 
paving for streets, roads, floors, yards, closed 
rooms, and so on. One part of the subject 
matter the invention relates to the produc 
tion of elastic joints in cement paving, which 
joints make the same permanently free from 
cracks. Another part of the subject matter 
relates means for producing such elastic 


joints in the paving 

FRAME FOR MAGNIFYING GLASSES.—W. 
J. Kemer, Pittsburg, Pa. The purpose of the 
invention is to provide a frame, saeconstructed 


that it can be compactly and flatly folded 
when not in use and quickly and conveniently 
opened out for use as a standing frame or an 
eyeglass-frame or so that all the members are 
placed in practically horizontal alinement, in 
which latter position of the parts one member 
can be utilized as a handle and the lens mem- 
ber employed for reading purposes, thus en- 
abling the same device to be used as an 
eyeglass, a standing view or magnifying glass, 
and a reading-glass. 

CANDELABRUM.— A. C. GuNTzER, New 
York, N. Y One purpose of the inventor is 
to provide a candelabrum wherein the body 
portion is in the form of a cross revolubly 
mounted upon an adjustable standard and to 
provide the standard with removable legs at 
its base and also to provide readily locking 
devices for the legs. Another purpose is to 
construct the cross forming the body in sec- 
tions readily removable, and which when 
assembled will not show their points of con- 


nection at the front, and to provide means for 
securing sections firmly in place, which means 


ean be quickly and conveniently applied and 
are not visible at the front of the body. 
UNDERREAMER. - J. F. THOMPSON, 


Marietta, Ohio. Mr. Thompson's principal ob- 
jects are to provide means whereby the reamer 
can be lowered through a casing, automatically 


expanding when it reaches the end of the 
casing and having no parts extending ma- 
terlally below the working edges of the bits; 
also, to provide means for manipulating the 
bits for lowering the reamer in the casing 
without interfering with operation of same 
when it reaches the lower end thereof to pro- 
vide means for holding the bits in expanded 
position to operate the device for reaming 
and to avoid vertical motion of the bits with 


respect to the body of the reamer. 

TOBACCO-CONTAINER.—W. H. BrowNIna, 
New York, N. Y. This invention is an im 
proved device primarily for containing cigars 
and keeping them in proper moist condition, 
but may be used with advantage for containing 
tobacco in other forms. The object is to 
overcome former disadvantages and produce an 
effective device for holding the cigars which 
will at all times keep them in proper order. 

COMBINATION NOTE - BOOK, COPY- 
HOLDER, AND TOOL-KIT.—G. H. RicHarp 
SON, San Cal. The object in this 
case is to provide a note-book stand, copy- 
holder, and tool-kit for the use of stenographers 
and arranged to hold a note-book or a loose 
copy in a most advantageous position, readily 
to accommodate various tools and to allow of 
convenient ‘olding into little space for storing 
or for shipping purposes. The clasp on the 
front shelf will hold an incoming letter, which 
the stenographer frequently has occasion to 
refer the top edge, letting said letter 
hang down in front of the operator, who then 
may see at a both the letter received 
and the sten notes for the letter to 
be forwarded. 
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The Incomparable 


WHITE 


The Car for Service 









“SPEAKING OF THE WHITE REMINDS ME—” 


The first appearance of the White Steamer in competition 
was in the New York-Rochester endurance run of 1901. 
The four Whites which started all made perfect scores, al- 
though only half of the total number of starters even finished, 

The latest appearance of the White in competition was 
in October, 1906, in the London Town Carriage Competition, 
in which the leading makes of the world were entered. The 
cars were judged on 14 distinct points, covering practically 
every phase of the construction and operation of the car, 
The White entry received the highest award—a gold medal— 
only one other machine being similarly honored, 

In the intervening competitions, extending over a period 
of six years, the White has won a larger percentage of 
victories than have any other five makes combined, Included 
among White honors is the world’s track record for the mile, 
48 3-5 seconds, some four seconds faster than any other 
machine has ever traveled except on a special straightaway 
course, 

White progress in designing has been continuous and has 
had a beneficial influence on the entire industry, We com- 
menced the use of nickel-steel in 1903, at which time the 
nickel-steel makers informed us that we were the only auto- 
mobile manufacturers who used their product. Similarly, our 
engine was the first to be fitted with a ball-bearing crank-shaft. 
The Jury of Awards at the St. Louis Exposition officially 
recognized our leadership by conferring on our designer, 
Rollin H. White, a special gold medal, the only award made 
to an individual connected with the industry. 

The principal advance in the design of our models for this 
year is the new system of regulation, whereby the steam pres- 
sure remains practically constant at a uniform degree of super- 
heat under all conditions. Another way of stating the effect 
of the improvement is that a person driving one of our new 
models for the first time will be able to get the same results as 
the most experienced operator, A number of other improve- 
ments, suggested by the study and experience of the year, 
have also been made. Taking into consideration the new 
features, together with the features characteristic of all White 
models—absolute silence, freedom from vibration, the absence 
of all delicate parts, genuine flexibility (all speeds from zero to 
maximum by throttle control alone) and supreme reliability— 
we believe that no other car has so much to commend it as 
our 30 steam horse-power Model “G” and our 20 steam 
horse-power Model “HH.” 


Write for Descriptive Matter, giving Prices 
and full Specifications of both Models. 


THE WHITE COMPANY 


CLEVELAND, OHIO 




























































HINTS TO CORRBSPCNDENTS 
Names and Address mugt accompany all letters or 


no attention will be paid thereto. This ie for 
our information and not for publication. 

References to former articles or answers should ¢ive 
date of paper and page or number of question. 

Inquiries pot answered in reasonable time should be 
repeated; correspondents will bear in mind tha: 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must tabe 
his turn. 

Buyers wishing to purchase asy article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expectet 
without remuneration. 4 

Scientific American Supplements referred to may be 
had at the office "rice 10 cents each 
ks referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(10288) H. L. P. asks: 1. Can Ohm's 
law (current pressure resistance) he read 
also resistance pressure eurrent, of 
pressure current X resistance? I hear 
that Ohm's law is not strictly true To what 
extent is this true? A. Ohm's law ta true 
The values of resistance and current as you 


give them are correct. Anyone who has studied 
algebra would read these values at sight 2 
What is Ampere’s law? A. Ampere’s law re 
lates to the attractions and repulsions of cur 
rents upon each other, and the founda 
tion of the use of electricity In motors.. You 
will find them in such a book as Thompson's 
“Electricity,” price $1.50, or in Sloane's 
“Handy Book-of Electricity,” which we 
for $3.50. This last is a very valuable 
for one who would learn all about the subject 
8. Is there any way of transforming a direct 
current without combining a dy 
namo? Thus: How can 1 volt i2 amperes 

12 watts be changed to read 6 volta x 2 
amperes 2 watts? <A. There way, 
except by a motor dynamo, to transform a di 
rect contiguous current into another direct 
eontinuous current. 4, When transformers are 
used on electric lighting circuits, not the 
current similar to the secondary of an tnduc 
tion coll? A. A transformer ts only a special 
form of an induction coll. Used with 
ternating current, it need not have a 
or interrrupter. 5. What the neture of 
secondary current of induction colls? <A. The 
secondary current in an iIndcetion arranged 
for giving a spark is an Interrupted direct 
current. The plus end of the spark rematue at 
the same pole of the coll The spark 
all the time * the same direction 
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(10289) W. P. K. asks: In the Soren 
TIFIC AMERICAN SuPPLeMeENT of April 7 iast, 
it is stated that the ultra-violet rays have 


proved singularly successful in curing baldness ; 
twenty-seven cases out of thirty-two submitted 
to the treatment having been perfectly cured, 
though many of the cases were of many years 
standing. As this is a matter 
many of your readers in the present, 
likely to interest most of us in the future, you 


which interests 


and is 


may perhaps be so kind as to favor us with 
some information on the subject. Pilrsi, do you 
happen to know, or to have heard, of any cas 
of baldness submitted to and cured by thie 


treatment? Secondly, considering the powerful 
action of the ultra-violet rays on the 
body, is, there no danger likely to be 

in submitting a part so important as the head 


human 


incurred 


to their influence? A. Several esteemed cor 
respondents ask regarding the production of 
hair by ultra-violet rays The simplest way 
to get ultra-violet rays into contact with ihe 
scalp is to go In the sunshine without! a coy 
ering for the head. If all did this, there wouid 
probably be no baldness. The tight het im 


pedes the circulation of the blood through the 
scalp, and the hair dies. We 
information regarding the treatment 
to In the note than Is given in the Surriemps? 
named. 


(10290) <A. M. D. asks: Through ihe 
columns of your valuable paper will you picase 
give a decision on the following diepute? A 
claims that in the manufacture mirror, 
the chemical reaction generates an electrh 
current, the glass acting as a conductor 
which the silver deposits. B claims tbe glass 
in a non-conductor, and the action is purely 
chemical. Will you please state which t« cor 
rect. If B is correct, does the hardness of *he 
glass surface have anything to do with tie 
brilliancy of the deposit? A. The precipita 
tion of silver upon glass in silyering a mirror 
is a simple chemical action due to the presence 
of some reducing agent, such gluco 
There no electrical action whatever, 
glass is not a conductor of electricity, 

strong insulator. 


(10291) H. W. 8. asks: Does it 
more power to pull a 100-light dynamo 
100 lights are used, than !t does when there 
is only one light used? Dynamo tn both eases 
registers 110 volts. A. Does It take more gas 
to light 100 lights than it does to light one 
light? This is a parallel question to thai 
above, A dynamo which is lighting ons tamp 
is furnishing the amperes necessary light 
one lamp. A dynamo which is lighting law 


have no other 


referred 


of a 


on 


as 
is aad 


hut a 


take 


when 


to 





(Continued on page 89.) 
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AN IMPROVED IGNITION DYNAMO. 


The ignition dynamo shown herewith is one of the 
best constructed and finished dynamos on the market 
to-day Great care is taken in selecting and putting 
together the materials, and every armature is wound 
by hand The armature cores are made up of ninety 
iron disks separated by fiber disks, each one of which 
is separately keyed to a steel sleeve that fits over the 
armature shaft and is keyed to the latter The disks 
are compressed by hydraulic pressure into a space 2', 
inches in length After the armature has been wound, 
in addition to the double insulation on the wire, the 
whole armature is impregnated by a vacuum process 
with insulating material 

A new feature consists of a steel tube which com 
pletely surrounds the armature and supports the poles, 
holding them in place inside of the outer casing. This 


new constiuction has been found of great advantage 
in that it retains ample residual magnetism to enable 
the machine to build up quickly, and also that it 
maintains the commutation point neutral, thus mak 
ing it possible to run the machine in either direction 
with a like result, and also entirely eliminating spark 
ing at the brushes. The commutator is made up of 
copper and fiber segments forced together under great 
hydraulic pressure, and held by two double washers 
and a steel tube hydraulically swaged The bearings 
and armature shaft are of liberal dimensions, and 
each bearing is supplied with an oil cup fitted with a 
wick The combination graphite and bronze-gauze 
brushes give the lubricating qualities of the former 
substance and the conductivity of the latter The 
leads to the brushes are carried through watertight 
bushings in the casing. The dimensions of the dynamo 
are 6x%6x10% inches. At 800 R. P. M. it will charge 
a 4-volt battery at a 3-ampere rate, and at 1,000 and 
1,200 R. P. M. it will maintain the same charging rate 
with a 6- or an 8-volt battery 

The conical bevel pulley with an automatic gover 
nor is one of the features of the Apple dynamo. The 
latest arrangement provides for the mounting of this 
puliey and its governor next to the flywheel of the 


engine, while connection is made with the dynamo by 
means of shaft running in Hes* 
Bright ball bearings. The dynamo can thus be placed 
in an accessible position, as on the running board In 
connection with this the inventor 
designed a combination fitting to go on the dash, con- 
sisting of a small and an automatic 
ewitch, and a snap switch having several positions. By 
turning the latter driver can the volt 
age of the battery charging. He 
also have indicated on the ammeter the rate of charge 
By adjusting the governor 


an inclosed flexible 


arrangement has 


volt ammeter 


switch the see 


alone, or when can 


and the rate of discharge 


puiley so that the charging rate is the same as the 
rate of discharge, the battery is always kept charged 
and is merely floating on the dynamo circuit, which 


is closed by the automatic switch as soon as 


the dynamo comes up to speed, and opened 
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IMPROVED APPLE IGNITION DYNAMO. 


threaded nut, B, that has on its lower surface a rack. 
This rack meshes with a pinion, C, which is mounted 
on a horizontal transverse shaft that carries the steer- 

















and 


TYPICAL WORM AND NUT STEERING GEAR USED 
ON THE AEROCAR. 


Nos, | and 2. New and old-type worm steering gear. 


ing lever arm. As the nut B is of considerable length, 


engages Many more threads on the steering col- 


umn than does the sector shown in Fig. 2, the wear of 


ABSOISSAS-TIME IN SECONDS 
8 1 
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the threads is inappreciable and never needs adjust- 
men. The same is the case with regard to the rack 
and pinion. The whole device is incased and runs in. 
oil, while the horizontal shaft carrying the pinion is 
mounted on rolier bearings. 

The arrangement for operating 
spark advance levers, by means of 
the ends of hollow and solid rods that pass 
the steering columns to the steering wheel, 


the throttle 
bevel 


and 
pinions on 
up through 
is apparent 


in the illustration. These bevel pinions mesh with 
bevel sectors on the bottom of the vertical shafts that 
carry the lever connections to the throttle and timer, 


a a 

AN INSTRUMENT FOR TESTING SHOCK ABSORBERS. 

For the purpose of determining the relative merits 
of shock absorbers, the students of the Massachusetts 
Institute of Technology have made use of a special ap- 
paratus, which has been adapted from a device orig- 
inally designed for determining the variations of load 
on the driving springs of a locomotive. It is the funce- 
tion of the instrument to motion 
tween the car body and the axle, and the time during 
which the motion occurs. 

The apparatus consists of two rolls, A and B, carry- 
ing metallic-faced paper. The paper is unwound from 
the roll A to the roll B over a curved plate by means 
of electric which drivés the worm and 
wheel D, connected with the roll B. The apparatus is 
intended to be bolted to the floor of a car directly over 
the rear axle. The vertical slide E is connected with 
the middle point of the rear axle through a reducing 
motion and two universal joints. A lever K O, pivoted 
at O, is embraced by the guide members N, and also 
is connected at its middle point with the slide 2, 
the link M. The axle of the car is embraced 
At each end of the connecting link L 
KK. This system the 


determine the be- 


an motor C, 


through 
by the clamp J. 
universal reduces 
motion one-half. 

In order to obtain a record upon the metallic-faced 
paper, three styli are employed. A metallic tracing 
point, F, records the vertical motion of the car body 
relatively to the axle, and draws merely a horizontal 
line if there are no vibrations. The metallic point H 
draws a zero or datum line. Since the paper is driven 
at some speed, and the point F moves up and down 
upon it, it follows that a curve is drawn which 
indicates movement, while the abscissas indicate time. 
But inasmuch as the speed of the paper is not constant, 
would not be sufficiently exact. A 
G, or rather a perforator, is therefore 
employed, which is carried at the end of an electro- 
magnetic arm, and which, in response to the regu- 
larly-timed impulses of a circuit controlled by a clock, 
perforates the paper at every fifteen seconds. A stor- 
(Fig. 5) is used to drive both the motor 
and the clock. 

Figs. 1 and 2 are reproductions of records which 
have been obtained with this device, the one without, 
the other with Kilgore shock eliminators fitted to a 
Thomas car. The undulating line which passes above 
and below the horizontal zero or datum line indicates 

the amount of movement of the car body from 
or toward the axle. Distances above the zero 


are joints 


such a _ record 


tracing point 


age battery 

























































































again when it stops. With this device it is = seers Sans mr Ft == aH = al line show the motion toward the axle, and 
nractital to run electric headlights from an HT | | i \| | distances below the line mnt the motion 
8-volt battery, and in all probability a future vi A Vu VEBEED +) YEN ti} : 4 away Svem the axle. In Figs. 1 and 2 the 
development will be the production of a , I + | distance Z Y represents the maximum motion 
somewhat larger dynamo, with which power | aan of the car body under each of the two tests 
fui electric searchlights can be used in place ‘ 1} Lilith itil LL recorded, which distance is the sum of the 
of the undependable acetylene lights of to Salleh bd Riles anaes “abi? Jaa ieiaiabiies. mmentnuan maximum motion toward the axle and the 
day maximum motion away from the axle. The 
— oo Fig. 1.-RECORD OBTAINED WITH SHOCK ELIMINATORS. abscissas divided by ordinates into tenths of a 

AN IMPROVED TYPE OF STEERING GEAR. ASSCIBSAS-TIME IN. SECONDS second (the entire seconds being marked by 
In place of the usual type of worm and Se 1 heavier lines) indicate the time in which 
sector steering gear (shown in Fig. 2 in the Ly the movements took place. Thus, the point 
accompanying cut) the Aero Car Company sdunnnctll ho Y in Fig. 2 is at 9.45 seconds, while X is at 
has adopted an improved type known as the t | | | 9.68 seconds. Hence, the movement recorded 
Worm and aut system. This consists of a ; enemas 4 in Fig. 2 by the curve ZY occurred in 0.23 
worm thread cut upon the shaft, A, of the no. 1 1) ALES AN HOUR, OOWN, WITHOUT ELIMINATORS. ORDINATES-MOVEMENT second. Comparing records of Figs. 1 and 2, 


Steering column, and being surrounded by a 





Fig. 2,- RECORD OBTAINED WITHOUT SHOCK ELIMINATORS. 


(Continued on page 56.) 
































Fig. 3.-THE REDUCING MOTION. 


Fig. 4.- THE RECORDING INSTRUMENT. 






Fig. 5.-THE STORAGE BATTERY. 




















JANUARY 12, 1997. Scientific American 





39 





lamps is furnishing the amperes necessary to 
light 100 lamps, The voltage required for one 
lamp is the same as required for 100 lamps 
if the lamps are in multiple, as lamps are 
ordinarily arranged on a 100-volt circuit. If 
the lights were are lights in series, then the 
amperes would be the same for 100 as for one 
lamp, and the volts would vary from lamp to 
lamp. One lamp would require about 50 volts, 
and 100 would require 5,000 volts. It is, how- 
ever, not usual to put more than 50 lamps in 
series upon 2,500 volts. ; 
(10292) J. F. M. asks: I would like 
to know if the small dynamo can be run as a 
motor on a 110-volt circuit, and what changes 
in winding would have to make for that pur- 
pose. A The small dynamo of SuPpPLEMENT 
No. 161 cannot be run on a 110-volt circuit. 
It would burn out directly. We have not the 
winding data for changing this dynamo to 110 
yolts. You will find such a machine described 
in Poole’s “Designs of Small Dynamos,” which 
we send for $2. ec 
(10293) E. L. W. asks: Will you 
kindly state in your Notes and Queries column 
what causes the report made by the cracking 
ofawhip? A. The crack of a whip communicates 
a shock to the air which is transmitted to the 
ear, and we hear the sharp, sudden sound. 
(10294) G. L. S. asks: Will you kindly 
tell me if I hold a strong horseshoe magnet 
near a copper wire, say within a half inch, 
and then pass a powerful current of electricity 
through the copper wire, will there be any 
attraction between the wire and the magnet? 
If I make the magnet stationary, and then 
hold the wire very close to it, and slack enough 
for it to readily reach the magnet when the 
current is sent through it, would they move 
toward each other, or would there be no change 
of position at all? If they do attract each 
other, how strong a magnet, also how strong 
a current, will be needed to pull this wire say 
a distance of an inch or a little less? A. If 
a coil of wire carrying a current of electricity 30 h Five Passengers 
is brought near a powerful magnet, one end orsepower : 
of coil will be attracted toward the magnet 112-in. wheel base ul 
and the other end will be repelled from it. 
This is because the coil is itself a magnet and 
behaves as a magnet does. A straight wire 
will be very slightly affected by even a power- 
ful mugnet. It will be twisted around till its 
field of force lies with the lines parallel and 
in the same direction as that of the magnet. 
It will then move toward the magnet, but 
not with much force. The energy of a single 
wire is not great enough to cause it to do so. 
(10295) G. O. V, asks: Will you please 
let me know what century or year, and where, 
the Romans first made the day to begin at 12 
o'clock and end the next night at 12 o'clock? 
A minister told me some time ago that he 
guessed they did it in the fourth century. I * ° e © 
want to know sure. A. We think you have ff Wonderfully conserving power 1n transmission to 
been incorrectly advised as to the practice of 
the Romans in beginning the day at mid 
night. They did not begin to do this in the 
fourth century, since they seem always to have 
begun the day at the middle of the night. 
Varro, a learned Roman of the time of Cicero, 
wrote a book which bas not come down to us, 








More power, more speed, more strength, 
more room; finer lines and more impressive 
style than ever; together with the important 
new feature of three-point unit suspension of 
power-plant, preserving perfect alignment at all 
times of all parts from motor to rear axle and 


the driving wheels. 





but which has been quoted by several authors Autocar Limousine and Landaulet for im- 
whose works we have. The title of the book . , : 
was “Concerning Human Affairs.”” One of the mediate delivery. Autocars are sold with 
chapters was upon “Days.” This chapter is standard warranty of the N. A. A. M. 


quoted in the “Saturnalia” of Macrobius, Book 
I., Chap. 3, as also by Gellius in his “Attic 
Nights”: “Men who are born in the 24 hours 
from midnight to the next midnight are said 
to have been born upon the same day.” By 
which words it is evident, Macrobius says, 
“that they divided the observation of the day 
80 that he who was born after sunset and 
before midnight, that should be his birthday 
in whith that night begins; on the contrary, 
he who was born in the six later hours of the 
night should be considered to be born on that 
day which followed that night.” And this, 
so far as the authorities go, was always the 
practice of the Romans. The Babylonians 
reckoned from sunrise to sunrise (Isodorus, 
“Orig.” V. 30), while the Athenians and the 
Hebrews reckoned from sunset to sunset (Gel 
lius, “Attic Nights,” III., 2.) “The same 
Varro in the same book has written,” says Gel 
lius, “the Athenians observe differently, in 
that they say that all the time intervening 
from one sunset to the succeeding sunset is 
one day.” 














12h. p. Two horizontal-opposed cylinders, Motor under hood, The} 
only two cylinder car with sliding-gear ball-bearing transmission, three speeds‘ 
The most highly developed motor 


PNEUMATIC STEEL HUB FOR AUTOMO- 
BILE WHEELS. 

While the pneumatic tire admirably forward and reverse, Direct shaft drive. 
performs its function of absorbing ob- car in the world. Standardized. 
structions and inequalities of a roadbed 
when these are small, it falls far short 
in the case of large obstacles and deep 
ruts and holes. The novel construction 
illustrated herewith is offered as a rem- Write for the Autocar Book, illustrating and explaining Autocar construction ~ 
edy for this deficiency. In order to re- and describing the unique system of factory tests assuring Autocar Reliability, 
lieve the tire which, as shown by inces- 
sant tire troubles, is entirely too delicate | 
a member to be subjected to such rough 
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The Fiurtocar Qompany, twentieth st., Ardmore, Pa. 
treatment as it ordinarily receives, an Member: -Amscciation Licensed Automobile Manufacturers, 

auxiliary cushion is provided at the cen- 
ter of the wheel to take up heavy shocks. 
This air cushion, which is in the form 
of a column of air, is placed between the 
wheel and the axle, so large obstacles can | 


Rehrabiiity| 





be overriden without lifting the car body. 


The new construction has been subjected 
to a thorough test during the last year 
}on a double-chain stock machine weigh- 
'ing about 3,000 pounds with its ful) com- 
plement of five passengers. The wheels, 
Which are of the usual aytillery type, 36 
inches in diameter, are fitted with solid 
tires. ° 

The construction of the wheel may be 
readily understood by reference to the 
accompanying sectional views. It wil! 
be observed that it consists of three es- 
| sential parts. A vertically-disposed dou- 
ble cylinder, A, mounted in bali bearings 
on the wheel, a hollow pisten, B. operat- 
ing within the cylinder and formed tn- 
tegrai with the axle, and a holiew hub, 
CO, entirely enveloping the piston and cyl- 
inder. The car is provided with a small 
air compressor driven by the engine, 
which delivers air under pressure to 4 
reservoir or tank provided with a safety 





























valve controlled) from the dashboard. 
The air from this tank is delivered 
through a central bore in the axle to the 
Lhollow piston. Between the top of the 
| piston and the upper end of the cylin- 
|der, an air cushion is provided, which is 
| utilized to produce a forced circulation 
of oil to the moving parts. 

In operation, when an obstruction Is 
encountered by the wheel, the laiter is 
raised, compressing the air between the 
bottom of the piston and the lower end 
of the cylinder, while at the top air is 
drawn through a row of ports, D, in the 
cylinder, and oil is sucked in through 
a lower row of ports, Z, from the reser- 
|voir, fF. This oil flows into the concave 
top of the piston, lubricating the piston 
rings and guides, On the rebound of the 
wheel the oil trapped is forced down a 
tube, G, to the lower end of the piston. 
It escapes past the piston rings, lubricat- 
ing the latter, and through ports in the 
lower end of the cylinder drips into the 
hollow hub. As the latter is rapidly re- 
volving, the oil is carried upward, ae 
shown in Fig. 2, and dashed againet the 
upper end of the cylinder, whence it falls 
into the oil reservoir, 7. Thue a con 
plete cycle ig established. It is claimed 
the loss of air and wear of the peris is 
very smail, This wheel is particuiarly 
adapted for use on such cars ae nse com- 
pressed air. 





ovate 
A NOVEL REFLECTOR. 

The accompanying illustration . repre- 
sents in longitudinal section the Gray- 
Davis acetylene lamp for automobiles. I: 
order to obtain a light which will an- 
swer the dual purpose of being visible at 
@ great distance and which wil, at the 
same time, brightly illuminate the road 
ahead of the car, a novel arrangement 
of @ concave mirror and convex lens ha 
been adopted. It will be seen thaf the 


(Continued on page 48.) 
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” FOOD LOSSES DURING COOKING 
BY H. D. JONES 
With a view to securing accurate data regarding 
the changes which take place in meat when cooked, 
and at the same time obtaining information that may 
tend to lessen the miseries of a nation of dyspeptics 
the professors of chemistry at the University of Illi 


nois have been engaged for some years past In an 


Scientific American 


upon the bottom of the pan. In this case also the 
meat was frequently turned during the cooking. In 
the roasting or baking experiments the meat was 
cooked in a pan in a well-ventilated oven, and the 
details as to temperature and‘time of cooking care- 
fully recorded 

In order to obtain exact data'concerning the losses 
during cooking, it was essential to analyze the drip- 
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meat. From this amount and the amount in the 
broth, the percentage loss of each ingredient was cal- 
culated. 

Proceeding along these general lines, with slight 
variation to suit the great number of experiments 
made, the chemists came to conclusions which are 
summed up in this manner: 

The losses in weight when meat was cooked in hot 
water varied in the individual tests from 
10.61 to 50.20 per cent of the total weight 


j 





slaberate series of experiments. The object 
of the work wa to study the influence of 
the cooking of meats upon their digestibil 
ity; to determine the nature and extent of 
the vi meat lergo during the 
‘ ‘ i t¢ T 1 t I t ‘ y ‘ 
of t ! ol 
the chang: vi I | Dp in meats when 
they re cooked | the various methods, and 
to observe the nfluence of cooking upon 
the flavor and palatability of meats 

From time to time reports have been 
made to the Department of Agriculture con 
cerning the progress of the experiments 
and itely a more exhaustive report has 
been prepared, which sets forth the results 








of the fresh meat used, the average being 
34.35 per cent. The amount of water re 
moved during cooking varied from 18.05 to 
68.90 per cent, and averaged 45.07 per cent 
of the total water in uncooked meat. 

The results of the pan-broiling experi- 
ments showed that the total loss varied 
from 23.10 to 35.10 per cent, the average of 
all the experiments being 30.68 per cent. 
This wa® due almost entirely to the removal 
of water, the average loss of this constitu- 
ent being 30.52 per cent. 

In summing up the sautéing experiments, 
it was found that the amount of water 








ittained during the work carried on by H 
Grindle Associate Professor of Chemis 
try ind Prof Timothy Mojonnier, W. O 


Atwater, and P. | rrowbridge, at the University of 
lilinol 


he conclusions were arrived at after experimenting 


with various methods of cooking, for which the popu 
ir names of boiling, pan-broiling, saui¢éing, and roast 
ing are applied by the scientists for want, as they 


explain, of a more precise nomenclature, which they 


think should be invented for use in such cases. The 
clentists found themselves at a loss to define the term 
boiling for instance, in reporting the result of the 
experiment for the reason that cooking in hot water 
at any temperature is called boiling As the tempera 


ture varied in the different experiments, the exhaust 








Rolled Beef Rib Roast, Cooked and Raw. 


pings from the meat, for there is considerable nourish- 
ment in dripping, and this is by no means a loss. 
Therefore, the drippings were carefully weighed, and 
kept in a dry place for two or three hours until the 
solid matter had settled As much as possible of the 
fat was then poured off, and the remainder filtered, 
dry, warm filter paper being used, and the opera 
tion carried out in a large water oven kept at a suit 
able temperature. The solid residue from the drip 
pings was cooled and washed several times with ether 
to remove the remaining fat, and this taken into con- 
sideration in the final summing up. 

In the boiling experiments the meat was weighed 





driven off by heat varied from 40.44 to 51.39 

per cent, averaging 46.86 of the entire 

amount contained in the original uncooked 
meat. The roasting experiments showed that the na- 
ture of the loss in this method of cooking is entirely 
different from that occurring in boiling, sautéing, and 
pan-broiling. In the case of the last three methods of 
cooking, the greater part of the loss is due to water, 
but in roasting the main loss is distributed between 
the water and the fat. In other words, the loss of 
fat resulting when meat is roasted is much greater 
than when it is boiled. In the roasting experiments 
the average loss of water amounted to 17.53 per cent, 
and the average loss of fat to 9.83 per cent of the total 
weight of the edible portion of the uncooked meat. 
In 91 boiling experiments the average loss of water 











Beef Round, Uncooked. 


reports made contained the temperature at which 


various results were attained, sc 


that the expert 
could tell whether the meat was cooked by stewing, 
simmering, or true boiling 

The method employed in the pan-broiling experi 
men's was to cook the meat upon the surface of a 
medium hot, dry, cast-iron frying pan for the desired 
length of time, which was fecorded in each case. No 
fat was added to the frying pan either before or during 
the cooking, but the meat was frequently turned In 
the sautemg experiments the meat was cooked fo! 
fifteen minutes in a small amount of hot lard, the 


‘quantity used being sufficient to form a thin layer 


before and after cooking, and the difference was taken 
as representing the total loss in weight resulting from 
the process of cooking. The broth was analyzed by 
cooling it and straining it through a piece of cheese 
cloth, rendering it free from the coarser particles of 
solid matter, and most of the fat, which was solid 
when the broth cooled. The total loss in weight, less 
the sum of the ingredients found in the broth, was 
assumed to represent the amount of water removed 
from the meat in cooking. The cooked meat was then 
analyzed, and the amount of each nutrient in the 
cooked meat was added to that in the broth, and the 
sum taken as the amount of the nutrients in the raw 








Beef Round, Roasted. 


amounted to 30.75 per cent, and the average loss of 
fat to only 1.21 per cent of the total weight of the 
edible portion of the uncooked meat. 

The general conclusions arrived at from the series 
of experiments are summed up as follows: 

The chief losses in weight during the boiling, sauteé- 
ing, and pan-broiling of meats is due to water re- 
moved by the heat of cooking. In the roasting of 
meats the chief loss is due to the removal of both 
water and fat. 

The losses of nutritive material in the pan-broiling 
of meats are very small as compared with the losses 
which take place in boiling, roasting, and sautéing. 














Water 4 lb, 4 ox, Fat 3.36 oz. 


Astonishing Losses in Boiling a 10-Pound Beef Round. 


Extractivees 2.4 oz. 





Proteid 0.32 oz. Ash 0.91 oz. Water 1 Ib. 7 oz, 


FOOD LOSSES DURING COOKING. 


Fat 6.4 oz, 





Extractives 0.22 oz. Proteid 0.06 oz. Ash 0.10 oz, 


Nutriment Lost in Roasting 10 Pounds of Beef. 
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Every standard magazine of wide 
circulation carries some automo- 
bile advertising; some of them 
particularly fitted for the work 
carry a great deal of it. The fol- 
lowing table shows which of the 
popular periodicals were chosen 
to do the great poh of the work 
of selling the 40,000 motor cars 
made in this country during the 











year 1906. 
AUTOMOBILE ADVERTISING IN 1906 


oy a Everybody’s, . . 26,068 
re Pee ee 
McClure’s, . . . 35,892 Rev. of Rev., . . 25,616 
Century, of gi 5 Scribner’s, . . . . 25,340 














This table shows in agate lines 
the amount of actual motor ad- 
vertising (without any account 
of space devoted to accessories 
and appliances) carried by each 
of the eight leaders. 

A comparison of this record 
for 1906 with those of previous - 
years will show that in the main 
the same publications have been 
chosen year after year. 


A FOUR YEARS’ RECORD 








“Little Skipper” 


MARINE ENGINE 


(PATENTS PENDING ) 


H. D. Baird’s Latest and Greatest 2-Cycle Engine. The first and only 
engine ever made that runs equally well on gasolene, kerosene, blue blaze, 
distillate oil, or alcohol without changes or extra attachments. Simplest, 
strongest, most powerful and speedy engine of its class. Made in three 
sizes. No. 1,2to3h. p. No. 2, 34to4%h~p. No. 3, Sto 6h. p. 


“Little SKipper” No. 1 


2 Actual Horsepower Bare Engine $2422 


ENGINE WITH ACCESSORIES AND 
BOAT FITTINGS COMPLETE, $39.00 


Bronze Propetier Wheel, Shaft and Stuffing Box for Sait Water, $4.40 extra 


The “‘ Little Skipper’’ No. 1 is certainly the biggest little thing in the 
world—height i1 inches from base, weight of bare engine 49% pounds, 
and price only $24.90—about 50 cents a pound think of it! And yet it 
is not a toy, but a real engine that will develop 2 to 3 horsepower, and 
drive a canoe, rowboat or 12 to 20-ft. launch 6 to 10 miles per hour, or a 
35-ft. sailer 3% to 4 miles per hour as an auxiliary. Reversible—runs in 
either direction—anyone can install and run it— always safe and certain to go 


Place Your Order Subject to this Understanding 





Put the ‘‘Little Skipper’’ side by side with any other engine of its class on 
earth —no matter who makes it or how much they Sejl it for—and if the 
other engine excels ours in one single essential feature if, indeed, it equals 
it in the most vital features—we will take our engine ack, refund the full 
purchase price and pay the freight charges both ways. 





DESCRIPTIVE CATALOGUE FREE 


ST. CLAIR MOTOR CO. 
DETROIT Dept. W. M., 42 Champlair St. MICHIGAN 































1903 1904 1905 1906 

Lines Lines Lines Lines 
Collier's, 30,585} |Collier’s, 32,503] | Life, 45,378| |Collier’s, 45,956 
Post, 23,585 Post, 29,030} |Collier’s, 45,239 Life, 38,691 
McClure’s, 20,136 McClure’s, 26,244] | McClure’s, 33,480 McClure’s, 35,892 
Harper’s, 18,098| |Harper’s, 22,396] | Post, 31,548| | Century, 26,614 
Scribner’s, 16,453 Life, 20,350 Harper's, 29,568 Ev’ yb’dy’s, 26,068 
Century, 15,232] |Century, 18,934] | Scribner’s, 27,440] | Post, 25,712 




































There can be only one explana- 
tion of this persistent favoring of 
Collier’s and one or two other 
pa it pays. 

uring these four years automo- 
bile manuiacturers and agents 
have had abundant opportunity 
to experiment and to prove. 
These shrewd business men do 
not award their advertising by 
whim or sentiment—when they 
find a profitable medium they 
stick to it. 























‘The Ideal American Car’’— 
All the speed, luxury, and 
durability of foreign built ma- 
chines combined with the latest 
and most important features of this 
year’s American Makes. 


MODEL “Cc” 
30-35 H.P. Price $3500 


SOME OF THE FEATURES ARE; 


Multiple Disk Clutch Full Elliptic Rear Springs 
Drop Frame Genuine Honey Comb Cooler 
Perfect Equalizing Foot Brake 





Write for Descriptive Matter 











MOON MOTOR CAR COMPANY, St. Louis, Mo. 
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When 


ments 


beef was cooked in water in these experi- 
$8.25 to 12.67 per cent of the nitrogenous mat- 


ter, 0.60 to 37.40 per cent of the fat, and 20.04 to 67.39 


per cent of the mineral matter of the original un- 
cooked meat was found in the broth. This material 
is not a loss if the broth is utilized for soup or in 
other ways 

When meat is sautéed, 2.15 per cent of the nitro- 
genous matter and 3.07 per cent of the ash occurring 
in the uncooked meat were taken up on an average 
by the fat in which the mea* was cooked, while the 


cooked meat contained 2.3 times more fat than before 


cooking. 


When the meats were roasted, 0.25 to 4.55 per cent 
of the nitrogenous matter, 4.53 to 57.49 per cent of 
the fat, and 2.47 to 27.18 per cent of the mineral mat 
ter present in the uncooked meat were found in the 
drippings 

Beef which has been used in the preparation of 


beef tea or broth has lost comparatively little in nutri- 
tive 


been 


value, though much of the flavoring material has 
removed 

In the 
other 


the fatter 
lost 


of meats, kinds and cuts, 
the 


matter, but 


boiling 
nitro- 
the 


things being same, less water, 


and mineral more fat than 


kinds 


genous 


leaner and cuts 


In cooking meats by boiling, sautcing, 


the 


pan-broiling, 


and roasting, losses increased in proportion to 


the degree of cooking. In other words, the longer 
the time and the higher the temperature of cooking, 
other things being the same, the greater the losses 


resuiting 
As a rule, the larger the piece of meat cooked by the 


methods of boiling and roasting, the smaller were the 


relative losses 
The experiments indicate plainly that different cuts 
of the same kind of meat behave very differently as 


the losses which 


undergo when cooked in hot water. 


regards the amount and nature of 
they 
>-e--> - 


PHOTOGRAPHS WITH BAS-RELIEF EFFECTS. 


BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 


Pictures of bas-reliefs owe their remarkable ap- 
pearance to a peculiar distribution of light. They 
lack the contrasts which result from differences in 


distance. One side is sharply lllumined directly and 
by light reflected on the background; on the opposite 
side a shadow, cast on the same background, increases 
the degree of the relief. When these modifications 
are made in any drawing, relief effects are the result 
i devised and tried methods for producing 
while printing photographs, by the superposi- 
two negatives. These attempts were fruitless, 


obtained better 


various 
there 
tion of 
but I 


under 


results by the superposition, 
conditions, of a negative and a trans- 

The bas-relief pictures which illus- 
trate this article were made by that process with ordi- 
amateurs who are familiar with 
photographic operations can easily make 
similar or better pictures. Glass plates cannot be used 
for both the negative 
positive trans- 


certain 


parent positive 


nary photographs; 
the simplest 


and the 
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more strongly contrastive than the negative. If such 
were the the final printing would bring out 
an intaglio effect instead of a bass relief. When 
the films are dry, place them in the printing 
frame so as to get perfect coincidence. As _ the 
negative brings a shade behind every light of the 
positive, the transparency is flat, that is, almost with- 
out contrasts. Move one film a trifle diagonally, so as 
to destroy slightly the coincidence. Intense lights and 
deep shadows will suddenly be cast on opposite sides 
of every relief or hollow part. Keep the film in that 
position with one hand, and with the other place a 


case, 

















THE SMALLEST ENGINE 
EVER MADE. 


PLAN OF THE 
ENGINE. 


sheet of sensitized paper behind it. Print in the direct 
light of the sun, without interposing a ground glass. 
THE SMALLEST STEAM ENGINE ON EARTH. 

What is perhaps the smallest stationary engine ever 
constructed been recently completed at his shop 
on Yonge Street by Thomas H. Robinson, watchmaker, 
of Toronto, Ontario. Smaller than a common house- 
fly, it slips easily into a “22 short” empty cartridge 
with plenty of room to spare. It weighs complete 
just 4 grains troy. This is 120 engines to the ounce, 
1,920 to the pound, and 3,840,000 to the ton. The 
horse-power is 1/498,000 part of a horse-power, and 
the speed is six thousand revolutions per minute. The 
vibrating piston rod when running at this speed emits 
a sound like that produced by a mosquito. The bore 
of the cylinder is 3/100 of an inch; the stroke is 1/32 
of an inch. The cylinder and piston rod, shaft and 
crank are of steel. The engine bed and stand are of 
gold. The balance wheel, which has a steel center 
and arms, with gold rim, weighs 1 grain, and meas- 
ures 3/16 of an inch in diameter. The shaft runs in 
hardened and ground steel bearings fitted to the gold 
bed. 

Seventeen pieces were used in making the engine, 
which is mounted on an ebony stand, inside of which 
are brass connections, which convey the compressed 
air used to operate it to the hollow base of the engine, 


has 





the 
done, as 
with the film fac- 
paper, and, ow- 
appreciable 
the glass, 
would be 


parent mediums; 
printing is not 
usual, 
ing the 
ing to the 
thickness of 
the image 
blurred if the picture 
is small, as in the case 
ordinary portrait, 
a positive film may be 
with a nega- 
tive. If a targer picture 
is desired, this method 
will fall, as the positive 
film contracts during the 
process, and 
after it no longer coin- 
with the negative, 
except over a& small area. 


oL an 


used glass 


developing 


cides 


It was exhibited by request before the Canadian [p. 
stitute in Toronto recently. When running no motion 
is visible to the unaided eye, but by means of mag- 
nifying glasses and lantern slides, which showed the 
construction, an examination was made, and the opin- 
ion freely expressed that the engine is the fastest of 
its size on earth. The calculations of both speed and 
horse-power were made by Prof. ©. A. Chant, of the 
Physical Department of Toronto University. 

a 

Production of Gas, Coke, ‘Tar, and Ammonia, 

A report on the production of gas, coke, tar, and 
ammonia at gas works and in retort coke ovens during 
1905 has been prepared by Mr. Edward W. Parker of 
the United States Geological Survey and is now ready 
for distribution. It is supplementary, in a measure, 
to the reports on the production of coal and the man- 
ufacture of coke, and is made in response to a demand 
from producers of gas and coke and the by-products 
of tar and ammonia, for statistical information on 
these subjects. 

The present report includes, in addition to the sta- 
tistics of the production of gas, coke, tar, and am- 
monia at gas works and in by-product coke ovens, a 
statement of the production of the quantity of gas 
and tar produced at water-gas works using crude oil 
for enriching purposes. These statistics have not 
been considered in any of the preceding reports. At 
some of the gas houses oil is used with the coal in 
the production of gas, but the entire production is 
included in the statistics of coal gas. 

The total quantities of these products in 1905 was 
40,454,215,132 cubic feet of gas (not including that 
lost or wasted) 5,751,378 short tons of coke, 80,022,043 
gallons of tar, 46,986,268 gallons of ammonia liquor 
(equivalent to 22,455,857 pounds of anhydrous am- 
monia), and 38,663,682 pounds of ammonia ‘sulfate, 
against 34,814,991,273 cubic feet of gas, 4,716,049 short 
tons of coke, 69,498,085 gallons of tar, 52,220,484 gal- 
lons of ammonia liquor (equivalent to 19,750,032 
pounds of anhydrous ammonia), and 28,225,210 pounds 
of ammonia sulfate in 1904. The total value of all 
these products in 1905 was $56,684,972 against $51,- 
157,736 in 1904 

Oil and Water Gas.—Returns were received from 
477 oil and water-gas producing companies, and these 
show that the total production of water gas in 1905 
was 8$2,959,228,504 cubic feet. Of this quantity 5,547,- 
203,913 cubic feet, or 6.7 per cent, were lost by leak- 
age, etc., leaving 77,412,024,591 cubic feet as the net 
production obtained and sold. As the quantity of gas 
made and sold at coal-gas and by-product coke oven 
works was 40,454,215,132 cubic feet, it appears that 
the consumption of water gas, and gas made from 
crude oil was nearly twice as much as that made from 
coal. It also appears that while the average price of 
coal gas in 1905 was 81.4 cents per 1,000 cubic feet, 
that of oil and water gas combined was a fraction of 
a cent in excess of $1 per 1,000 cubic feet. Still fur- 
ther comparison shows that whereas 66 per cent of 
the production of coal 
gas was sold as illuminat- 











ing gas, 77 per cent of 
the combined production 
of oil and water gas was 
used for this purpose. 
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An American metal- 
lurgist states that plain 
carbon manganese steel, 
with an addition of 0.25 
per cent of vanadium, 
had its tensile strength 
raised 65 per cent and 
the elastic limit 68 per 
cent, without in any way 
impairing the structure 
to withstand the regular 








from Superposed Positives and Negatives. 


physical tests. While the 
same carbon manganese 
steel with 3.34 per cent 





The best results are ob- 
tained when the follow- 


ing process is used: 


Select a fairly good 
negative plate, and make 
a pesitive glass trans- 
parency with it. Then, 
with the same negative 
plate, make a _ positive 
fim, and with the posi- 
tive olate make a nega- 
tive film Both films 


having gone through the 
same baths will contract 
equaily, after being 
then their 


will be per 


printed, and 


coincidence 

















fect. When developing 


the positive film, see that 
it be net 


darker and 


Photographs of the Above Subjects Made in the Usual Way. 


PHOTOGRAPHS WITH BAS-RELIEF EFFECTS. 








of nickel added, showed 
a tensile strength of 
94,528 pounds per square 
inch and an elastic limit 
of 73,024 pounds per 
square inch, by the addi- 
tion pf 0.25 per cent of 
vanadium the tensile 
strength was increased 
61 per cent, which was 
equivalent to 152,678 
pounds per square inch, 
and the elastic limit was 
raised by 64 per cent, 
equivalent to 112,539 
pounds per square inch, 
and gave an elongation 
in 2 inches of 26 per cent 
and a contraction of area 
of 32 per cent. 
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purner is placed at the principal focus 
of the concave mirror, so that the rays 
of light after having been reflected will 
emerge from the lamp in a pencil com- 
posed of parallel rays only. The beam 
of light thus produced brightly illumin- 
ates the road, and clearly shows obstacles 
and depressions. The other beam of light 
consists of a divergent pencil, and is pro- 





A DOUBLE RAY ACETYLENE, WHICH CAN 
BE SEEN AT A CONSIDERABLE DIS- 
TANCE AND WHICH ALSO IL- 
LUMINATES THE ROAD. 


duced by first causing the rays from the 
burner to strike a cylindrical mirror, by 
which they are reflected through the con- 
vex lens at the front of the lamp. As the 
diagram indicates, the rays are widely 
scattered, so that they can be seen at 
a considerable distance 
ee Sa! 

IMPROVEMENTS IN THE WHITE STEAM 

TOURING CAR. 

The latest model White touring car has 
been increased in size and power, so that 
it is now one of the largest and most lux- 
urious automobiles built in America. The 
increased power of this machine has been 
obtained both by increasing the size of 
the engine and generator, and by in- 
creasing somewhat the mean steam pres- 
sure by means of a thermostatic regula- 
tor, which always assures a pressure of 
600 pounds. By the addition of a simple 
feed-water heater, consisting of a short 
coil of pipe placed between the water 
tank and generator and surrounded by 
the exhaust pipe, the efficiency of the 
power plant has been further increased 
by about ten per cent. The feed-water 
heater not only supplies the water to the 
generator at a higher temperature, but it 
also increases the efficiency of condensa- 
tion. 

Another radical departure in the new 
White cars is the location of the gaso- 
line tank in the rear of the car, behind 
the rear axle. The tank is raised several 
inches above the axle, so that should the 
former ever strike obstructions, the tank 
will be protected. The front axle is of 
the tubular type, as it is claimed that 
both theory and practice show that an 
axle of this type, when properly designed, 
will best withstand both vertical and 
horizontal strains. The water tank has 
been moved to a position under the floor 
on the left-hand side of the car, where | 
the gasoline tank was formerly located 
This tank is provided with a suitable 
Strainer, to stop any oil from passing 
from the condenser into the tank. 

As the new White car is capable of in- 
creased speed, and as it is built heavier 
to withstand the road strains, every part 
of the frame and running gear has been 
considerably strengthened. The car is 
provided with larger and heavier wheels, 
brakes, and tires, and its every part has 
been designed upon a new standard of 
Size and strength, which is more than 
proportionate with the increase in power. 
A compound steam engine of 3 and 6- 
inch bere by 4%%4-inch stroke is used as 
heretofore. The car is also provided with 
a disconnecting clutch, so that the en- 
gine can be run and warmed while the 
car is standing. A lower speed can also 
be thrown in, should the car get stuck in 
& mudhole, or should there be any occa- 
sion for a decided increase in power. 











The new touring car can be fitted with 
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aoe ‘all 
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The fact that Goodrich Tires 
have been selected as the regular 
equipment for 1907 by ten manu- 
facturers of 
significant. 


It mean 
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Re Sular 
Equipment 


rota tn sate rol ame gat 
















Regular 


Equipment 
on the 


Cleveland’ 


ten leading cars is 


s that Goodrich Quality 


—which is exclusively a matter of 


tire construction, material and 


workmanship—not of words— 
is an established fact. 


The 
made by 


GOODRICH 
TIRES | 


during 1906 and all previous 


years will 


The faith in Goodrich tire 


gor rd ness 


consistent records 


be upheld. 


indicated by Good- 


rich Records is ever widening 
.—the man with the best car’ 


If your 


wants the best tires. 


Tire selection has not 


been made it is time to get in touch 
with us at once. 


Let us send you fuller information 
about GOODRICH TIRES 
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THE B. F. GOODRICH CO., Akron, 0. 
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WHITE 






a Puliman type of body, in which there 


'are two revolving chairs in the tonneau 


(this type is shown in the illustration on 
page 33), or it can be fitted with a shorter 
ordinary touring car body, having exira 
space on the rear of the frame for carry- 
ing baggage. The latter body has ample 
room for carrying three passengers on 
the rear seat. It is also considerably 
lighter than the body which we i)luetrate. 
pe a 4 
AN INGENIOUS LOCKING DEVICE. 

A locking device that will absolutely 
preclude the coming loose of nuts is es- 
sential for automobile construction. One 
of the neatest and simplest devices of this 
kind which we have seen, is found on 
the Stoddard-Dayton automobile. The 
arrangement-consists of a locking washer, 
C, having lips such as 1, 2, 8 on its inner 


and outer surfaces, and which is placed 
between the usual nut and lock nut that 
are generally used. The nuts have traens- 
verse grooves on their faces for the pur- 
% of receiving the ‘outer lips, such as 

-2, of the washer. 


After the nut, A, has 





i ee 





A SIMPLE AND EFFECTIVE LOCKING 
DEVICE. 


been set and jammed tightly, the lock- 
ing washer is slipped on the shaft with 
its inner lip, 3, in a groove in the latier 
and with an outer lip, such as 2, bent 
over into one of the notches of A. The 
lock nut, B, is then set up, and another 


of the notches of B. The arrangemont, 
as can be seen, makes it impossible for 
either nut to turn with respect to the 
other, or to the shaft. 
oe 
A SIMPLE TYPE OF AUTOMOBILE SPEED- 
OMETER. 

Among the many kinds of speedome 
ters now on the market, one of the sim 
plest and most positive that we have 
seen is that made by the R. H. Smith 
Manufacturing Company, of Springfield 
Mass. This motometer, as it is called, 





SECTIONAL CUT OF SMITH MOTOMETER 





| 
| 


| 


consists of a vertical spindle driven 
through a flexible shaft from the wheel 
of the automobile, and carrying upon it 
weights similar to those of an ordinary 
fiyball governor, so arranged that the 
vertical movement secured by the pivoted 


(Continued on page 47.) 


lip of C, such as 1, is bent over into one - 















































































































PPL MEPS foes? x 


ON RM TP mem 


OE) a ceeet alee 6 te Se 









44 


SOME MODERN INVENTIONS WHICH ARE ANCIENT 


HISTORY 
BY BENE BA 

Every now and then it iscovered t some ex 
tremely modern” inventk i reality exceedingly 
old. For example, the | far from being a 
novelty, or even of r origin, is decidedly an 

ent i fact made ce I the finding of a great 
many such pine fashioned exactl like those of to 
jay. in old Rom Etruscan tombs, dating back 
t pe da or N ier than the birth of 
Che 

rt it I in rth of common 
j 1 tl Roman ¢« attained 
the hei f 3 f them were exactly 
like tl f t i the familiar princip'e of 
coils nd catel I the material of which 
they w made seem alway to have been bronze 
They toe on a development, however, far more re 
markable than our modern safety-pins, many of them 
being quite large affair ten inches or in length 
and hollow, as if designed to be attached to the gown 
in front, and possibly to contain something or other 
conceivably flower Not infrequently they were orna 
mented with gems 


Another ancient invention was the collar stud. It 


ia true that the ancient Romans 
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proved modern fishhooks. They have the same curves 
and the same barbs, with a similar expansion at the 
top of the shank for the attachment of the line. Bar- 
ring the metal of which they are composed, they might 
have been made yesterday. Other curios, from the 
old Etruscan tombs, are strainers, ladles, spoons, and 
knives of bronze. Such articles, as well as bronze 
daggers, and other weapons and utensils, were cast 
n molds that were carved out of hard 


most commonly 
stone. a pair of stones being required to produce the 
object, which was afterward polished and otherwise 
elaborated. Among the most interesting of the con- 
trivances for the toilet is a fine-tooth comb of ivory, 
which in shape is precisely like the fine-toothed combs 
of to-day 

Of course, the gentleman of ancient Rome was oblig- 
ed to shave himself, unless he chose to wear a beard, 
and for this purpose he used a razor which must have 
made the operation decidedly severe. It was not at 
all like modern razors, but (as shown by a specimen 
in the Smithsonian collection) was of bronze and 
somewhat like a small sickle, very broad in the moon- 
shaped blade and with a handle rigidly attached. 

It is well known that the ancient Romans knew 
how to plate one metal with another. They made, and 
some of them (like Cicero) wore, false teeth. The 
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must have had a much less vivid idea of what they 
looked like than they haye nowadays, and it is easy 
to imagine that a looking-glass such as one could buy 
in 1906 would have beer worth a considerable fortune 
in Rome two thousand years ago. 
— 0 + - 
Kelvin on Wireless Telegraphy. 

The following letter from Lord Kelvin appeared in 
the London Times: 

Sir The letters of Prof. Silvanus Thompson and 
Sir William Preece in the Times of yesterday will, I 
am sure, interest many of your readers who are un- 
able to follow the very important questions of inter- 
national policy at present under consideration by the 
Berlin Congress on wireless telegraphy. The state- 
ment of historical facts and of scientific truths whith 
they contain go far toward a complete history of the 
origin of one of the greatest wonders and triumphs of 
science in the nineteenth century—wireless telegraphy 
—due to the scientific discoveries of many workers 
and practically realized by Mr. Marconi in 1896. Sir 
Oliver Lodge’s Royal Institution lecture on Friday, 
March 8, 1889, on “The Discharge of a Leyden Jar,” 
was full of the origins of wireless telegraphy. It in- 
cluded a startling case of “telefunken,” discovered by 
some of the audience, between gilt patches on the 
wall of the lecture room. The 
lecturer gave a quotation from 





button to ftasten 


did bot use 
their garments, but for this very 
reason ate pins were more 
argzenutiy required and the lat 
er seem to have been supple 
mented by studs of bronze 
which .were in shape exactly 
like those of to-day Of course 
mie in those times wore no 
liars but the little contr'!v 


e in question was utilized in 
Probably—and, in 
teed, the assumption is not a 
rash one—it had in that early 
epoch the same habit as now 
of roHing under a piece of fur 
niture on slight provocation 
for the purpose of eluding ob 
servation and pursuit, with the 
usual perversity of inanimate 
objects 
Of all 


nene seems to belong more typi 


modern inventions, 


cally to the present day than 


the se-called McGill paper fast 
ene the mall brass contriv 
ance used to fasten a number 


at sheets of paper together 
Yet (though it has been patent 
ed) it was’ well known more 
than two thousand years ago 
being used by the soldie of 
Rome as an incidental of their 
costume The belt of thin cop 
pe worn by the ancient legion 
was fastened to a strip of 
loth, for lining, with a series 
‘ little bronze clamps exactly 
like the paper fastener in 
question 
rhe Smithsonian Institution 
it Washington, has got together 
a very interesting collection of 
such ancient inventions—one 
of the specimens shown being 
the belt of an ancient Roman 
soldier, which exhibits the ap 


plication of the contrivance de 





acribed Among other objects 











ar y ; “Scientific Writings of Joseph 
Henry” -(Vol. I., page 203), of 
which the following is a part de- 
scribing electrical experiments 
made by him about 1830, when 
he was Professor of Mathemat- 
ics and Natural Philosophy in 
“A remarkable result 
was obtained in regard to the 
distance ,at which inductive ef- 
fects are produced by a very 
small quantity of electricity. A 
single spark from the prime con- 
ductor of the machine of about 
an inch long, thrown on the end 
of a circuit of wire in an upper 
room, produced an induction suf- 
ficiently powerful to magnetize 
needles in a parallel circuit of 
wire placed in the cellar beneath 
at a perpendicular distance of 
thirty feet, with two floors and 
ceilings, each fourteen inches 
thick, intervening.” 

This is the nearest approach 
to wireless telegraphy given to 
the world before _ practical 
proof of electrical waves through 
ether and of their 
ful energy-carrying quality was 
given in Hertz’s magnificent 
experiments inspired by Helm- 
holtz. Lodge himself made 
in 1894, as described in Prof. 
Thompson's letter in the Times 
of yesterday, very important 
steps toward the wireless tele 
graphy publicly realized by 
Marconi two years later. Lodge 
had got signals successfully 
through ai distance of 150 
yards; Marconi, in 1896, had 
signals through three-quarters 
of a mile; and very soon after, 
with aid given by our post 
office, this was extended to 
nine miles across the Bristol 
Channel. As early as .the be- 


Albany: 


wonder- 








belonging to the same category 

are thimbles two thousand five 
hundred years old. They are of 
Hronze and their outer surfaces 
show the familiar indentations 

for engaging the head of the needle. Indeed, these 
thimbies are much like modern ones, barring the fact 
thar they have no tops to cover the end of the finger 
For that matter, however, many thimbles of to-day 
ire topless 

= 


The women in those days had bronze bodkins, made 


just like those in use now, and for toilet purposes 


they employed small tweezers of a pattern that has 


net been altered in two thousand years. To hold 


their hair in place, they had not hit upon the notion 
f bending a wire double; but they used for that pur- 
ose straight bronze pins, made exactly like modern 
itpins, with big spherical heads It is from this 


irty type of hairpin, in truth, that the hatpin of to- 
day is derived. Mayhap the ancient Roman virago, 
when aroused to rage, plucked an improvised dagger 
from her back-hair and employed it vigorously 

In the collection referred to is a number of fish- 
hooks, not less than three thousand years old, ob- 
tained from ancient Swiss lake dwellings. They are 


of bronze, and in shape are exactly like the most im- 


Al, Fine-tooth comb: A2. hand mirror: A3, spoon; Bl, razor; B28, kitchen utensil; Cl-2, safety pins ; D1, instrument 
for removing meat from anoven; D2, ladle; El, ring; E2, needle; E3.5, fish-hooks; E 6, door-key; E 7-8, collar-buttons; 
£9, bodkins; E10, tweezers ; F1-7, hairpins. 


SOME MODERN INVENTIONS WHICH ARE ANCIENT HISTORY. 


manufacture of glass was entirely familiar to them, 
and that they knew the modern method of mending 
broken pots by means of rivets has been shown by 
the discovery of many pieces of pottery thus restored. 
It seems rather surprising that they did not acquire 
the art of printing with movable types, inasmuch as 
they came so very near to it. They had wooden blocks 
carved with words in reverse, by means of which they 
stamped words on pottery while the latter was as yet 
unbaked and soft. 

Every Roman gentleman had a latch-key which fit- 
ted the door of his dweiling. It was attached to a 
finger-ring, so that it could not easily be lost, and 
would always be ready for convenient use, no matter 
what the hour or the condition of the owner. 

Naturally, the Roman damsel or matron had to have 
something in the way of a looking-glass, and it is odd 
to find that her hand mirror was precisely of the most 
fashionable modern shape. It was of polished bronze, 
because the art of silvering glass to make it serve as a 
reflector was then unknown. At that epoch people 





ginning of June, 1893, I was 
taken by Lord Tennyson to 
Marconi’s telegraph station at 
Alum Bay, in the Isle of Wight, 
then in successful wireless 
communication with Bournemouth; and I had the 
great pleasure of sending messages through fifteen 
miles of ether, and on by our postal land telegraphs 
to Sir George Stokes at Cambridge and other friends 
in England and Scotland. I believe that up to that 
time, or at all events up to the time of Marconi’s suc- 
cess across the Bristol Chanmel, there had been no 
other practical advance upon Lodge’s wireless teleg- 
raphy through 150 yards. 

Sir William Preece tells us that the post office had 
been actively engaged in developing wireless teleg- 
raphy since 1884, and that in 1895 communication 
between Oban and Mull was successfully made. 
This experiment’ was carried out by Sir William 
Preece himself. It was by induction between par- 
allel lines of telegraph wire on the two coasts and 
was practically valuable because by it the communica- 
tion was kept up until the ruptured cable between 
the island and mainland could be repaired. That was 
the best that could be done in 1895. It illustrates the 
greatness of the boon brought by Marconi a year later 
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The Smartest Car Ever 
Put on the Market. 






Mark XLIX 
40-45 H. P. $4500 





SMAR NESS of style—the most graceful outlines and proportions— 
‘ave received the same expert attention in the Columbia Gasoline Cars 


ave ; for 
07, as strength and perfection of mechanism. 


_ They are the cars for those who demand artistic appearance as well as 
reliability, smoothness of operation, and speed, ; 
Phe designing, and manufacturing ability of the largest and best equipped 
exclusive automobile factory in the world has been centered on two Gasoline 
Models to make them leaders in all respect. ‘ 
In 1907 Columbia four-cylinder cars 
ge toe See < linder cars, both 40-45 H. P. and 24-28 H. P. 
Is, Chrome Nickel Steel will be found in fact as well as in name 
> . 7. © > b ~ ~5 v WS a r : 
Prac tically all the genuine crucible-made Chrome Nickel Steel produced in 
> - ; ‘ 
\merica for Automobile use was secured for the Columbia Cars The use 
of _ y toughest steel yet made, places the two Columbia models in the 
lead of American cars, and in the class with the v t , 
c SS re very vest , x 
manufacture. a Eee 













Write for separate catalogues of Columbia Cars, Columbia Electric 
Carriages, and ( olumbia_ Electric Commercial Vehicles. A demonstration 
may be arranged by appointment with our nearest representative 


ELECTRIC VEHICLE COMPANY 
HARTFORD, CONN. 


NEW YORK BRANCH: Electric Vehicle Com 
186-188 Wost 89h St. CHICAGO BRAN Te Wiectete 
ehicle Company, 1232-1334 Michigan Ave. STON : 
The Columbia Moior Vehicle Company, Trinity Place and 
Stanhope St. WASHINGTON ; Washington Kk. ¥. Trams. 
Co., Loth St. and Ohio Ave. SAN FRANCISCO: Middicton 
Motor Car Company, 550 Golden Gate Ave. 
Member A. L. A. M. 


We shall exhibit at Madison Square Gard. Now 
York, Jan. 12th to 19th, 1902, c he Coliseum, 
Cheago. Feb. 2d tose tf and at the Coliseum, 











Model N, 30-35 H. P., $2,500 


Selective type sliding gear transmission, located on 
rear axle. 

Three speeds forward and reverse, direct drive on 
high speed. 

All working parts easily accessible. 

Simplicity and strength making it trouble proof. 

Metal body. Exceptionally roomy tonneau. 

Only the best materials procurable. 





Other Waynes are Model R, 50 H. P., seven passenger 
touring car with Pullman body, selling at $3,500, and Model K, 
35 H. P., five passenger car, selling at $2,500—both great values 

CATALOGUE SENT UPON REQUEST. 

WAYNE AUTOMOBILE COMPANY 

Dept. 10, Detroit, Michigan 
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SPECIFICATIONS 


MOTOR. Four-cylinder, water cooled. Cylinders 4 x 5 H. P. 25, 40. 

TRANSMISSION. Selective, no gears slide, roller bearing. 

REAR AXLE. Clutch driven, floating type. 

FRONT AXLE. _I-Beam section. 

FRAME. Pressed steel, with subframe. 

SPRINGS. Elliptic scroll, rear 38 inches long, semi-elliptic front 40 inches long. 

LUBRICATION. Crandall, six feed mechanical oiler. 

SHAFT DRIVE. With bevel gears. 

IGNITION. Storage battery, six dry cells. 

BRAKES. Exterior and interior brakes on rear hubs, foot pedal and side lever 
respectively. 

BODY. Wood, straight line design, seats four comfortably. 

TIRES. 34 inches by four inches. 

GASOLINE. Eighteen-gallon tank under front seat, glass gauge. 

WATER. Capacity, four gallons. 

MUFFLER. Free, silent with no back pressure. 

CARBURETOR. Float feed type. 

CLUTCH. Disc clutch, metal to metal, roller bearing, carried in flywheel. 

WHEEL BASE. One hundred and six inches. 

CLEARANCE. Nine inches. 

COLORS. Seal brown, standard, any color on time orders. 

EQUIPMENT. Three oil lamps, two gas lamps, generator, clock, dragon horn, 
kit of tools; in fact, car ready for road use. 

WEIGHT. Twenty-three hundred and fifty pounds. 

PRICE. $2,500, f. o. b. factory. 

TOP Extra $125 for stock top. 


Deere-Clark Motor Car Co., 


19 Blackhawk Avenué 
MOLINE, ILL. 




















24-26 H. P. Dragon Touring Car 
000 


@ . 
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The Actual Ability of an Automobile 


“28-30 H. P. Motor” actually means very little, and is a 


misleading statement. 


To determine the actual hill-climbing and speeding ability of any car, you must 
how much horse- power is aciually delivered to the rear wheels, then find out the weight of the 
car when filled to its full passenger capacity, and 
calculate the ratio of actual horse-power to grvss 
weight of car. 


first find 





m & 


i | 
ab 


lt RAGON 


4 g ye - vheels, the car empty weighs 1890 ‘be , 
The Dragon has 24-26 H P, actually delivered at rear-wheels, he ty phs 
it holds five sar which if they average 150 lbs. apiece, adds 750 Ibs, making gross we ight 
of car filled 2,600 lbs, Taking the horse-power as 26, we find that the Dragon has an ac ~~ horse 
power for every Ioo ibs, of weight with car filled to capacity, This is the highest ratio o power 
to weight, or the lowest ratio of weight to power found in any five-passenger touring car of 
equal motor capacity. i 

. we claim that the Dragon has greater hil a ‘ he 
car amas +horse-power and passenger capacity. Ourclaim is based on the same prine iple that 
a light passenger train can be hauled faster by a passenger locomotive than a heavier freight 
train by a mammoth “ camel back."’ 










l-climbing and speeding ability than any ot her 


Write FOR BOOKLET TO **DePpT. A.’’ 
30th, 31st and Chestoct Streets 
PHILADELPHIA 


THE DRAGON AUTOMOBILE CO., 


Member A. M. C, M, A. New England Branch 


Avenue, Boston 





117 Massachusett 








24-26 H. P, Dragon Runabout 


$2,000, 
































Americen Association tor the Advancement of 
Selence. 
NEW YORK MEETING, DECEMBER 27, 1906, TO JANUARY 1, 
1907 
BY WILIIAM HH. HALES, PH.D. 
The meeting of the American Association for the 
Advancement of Science held at Columbia University, 
York city, 1907, 


is belleved to 


New December 27, 1906, to January 1, 


largest gathering of 


science, covering all 


have been the 


American men of departments, 


} 


that bas ever convened, and the proceedings were of 


interest and importance commensurate with the occa 
elon The official register of 928 names must be sup 
plemented by several hundred members of the nineteen 
affiliated societies 

The great historical :eature of the occasion was the 
unvelling of busts of 
sented to the American Museum of Natural History by 
Dr. Morris K whose previous benefactions to 
this. museum were so munificent. This ceremony was 
held at the museum on Saturday afternoon, December 
brilliant assembly. Owing to 
Henry F. Osborn 
present, the ad- 


American men of science, pre 


Jesup, 


vast and 
the illness of J. Pierpont Morgan, Dr 
presided Although the donor was 
dress of presentation on his behalf was made by Dr. 


29, before a 


H. ©. Bumpus, director of the museum, and the ad- 
dress of acceptance by ex-Ambassador Joseph H. 
Choate. Brief memorial addresses were made in ref- 


erence to each of the scientists as follows: Benjamin 
Franklin, by Dr. 8. Weir Mitcheil; Alexander von 
Humboldt, a letter from Baron Speck von Sternberg, 
Washington; John James 


of the German Embassy at 


Audubon, by Dr. C. Hart Merriam; John Torrey, by 
Dr. N. L. Britton; Joseph Henry, by Dr. R, 8. Wood- 
ward: Louis Agassiz, by Director Walcott of the U. 8 


Geological Survey, and letters from Rev. Dr. E. E 
Hale and Dr. F. W. Putnam; James Dwight Dana, by 
Dr. A. T. Hadley; Fullerton Baird, by Dr 
Hugh M. Smith; Joseph Leidy, by Dr. Wm. K. Brooks; 
and EKdward Drinker Cope, by Dr. H. F. Osborn. Hum- 
this list because of the great 
work done by him in America 

Another feature which will make this meeting mem- 


Spencer 


boldt was included in 


orable was the organization of a new section of edu 
cation, to be known as Section L. This, however, is 
recognition of the increasing affiliation of 
Association for the Advancement of 
Science with educational work 

Among the persons present at the meeting was Dr 
William P. Blake, who was a member of the old Asso 
ciation of American Naturalists and 
not present at the meeting in 1848 when the older asso- 


simply a 
the American 


Geologists, but 


clation gave piace to the present one. 

At the general session a resolution was passed pro- 
viding for the protection of the Appalachian forests 

A novel and very interesting feature of the meeting 
was the reception and exhibition of recent progress 
the New York Academy of Sciences in 
conjunction with the American Museum of Natural 
History, comprising several thousand exhibits in 
eighteen departments of science. Out of such a mass 
of detail almost any attempt at 
vidious; yet | may mention an ingenious rotating ap- 
naratus to show the movement of intestines and stom 
photographs of 


in science by 


selection seems in- 


ach during digestion, prepared from 
the integtines of a small animal taken by the X-rays, 
after feeding the animal a solution of bismuth, which 
rendered them opaque enough to be photographed; an 
ingenious and novel gyroscope, perplexing indeed to 
casts showing cancer in successive stages of 


of radium spilled 


explain; 
eure by radium, and a photograph 
on a carpet, made by the radium itself on a sensitive 
plate, and thus enabling the radium to be recovered 
exact location. An electric bulb 
with filament of a compound of silicon and carbon 
slowed with unrivaled brilliancy, and at great economy 
of electricity 

Of the many joint meetings of sections and affiliated 
was that of the Amert- 

the Advancement of Science 
Society of Naturalists with its 
discussion of the Bio 
of Sex, which was 
botanice’ and 


by discovering its 


societies, the most important 
ean Association for 
and the American 

affiliated societies for the 
logical Significance and Control 
treated by several speakers from both 
zoological points of view. As regards pre-natal control 
of sex, the symposium was almost entirely destructive 
of previous theories. The consensus of opinion was 
that no means of controlling the sex of offspring can 


be relied on, so far as already known. 
The annual address of the retiring president, Dr. 
Cc. M. Weodward, was on “The Science of Education.” 


Of the vice-presidential addresses I was able to hear 
two, those of Dr. George N. Rice on “The Con- 
tributions of America to Geology,” and of Dr. Irving 
Fisher on “Why the Laissez-Faire Doctrine Failed.” 
Dr, Rice showed that these contributions were of 
much importance along several lines, beginning with 
the theory of continent building. The old notion of 
alternating regions of ocean and continent leading to 
a belief in some lost Atlantis has given place to the 
knowledge that the present continental areas are in 
fact primeval, though of course varying greatly in 


only 


Scientific American 


areas and in height of emergence of portions and 
depth of submergence of portions from age to age. 
Dr. Fisher, while pointing out that the reaction 
from the Laissez-Faire or let-alone system in econo- 
mics was liable to lead to undue socialistic theories, 
indicated the fallacy of that system in both its postu- 
lates. It is neither true that men in general can se- 
lect that line of conduct which is in all respects most 
for their interest, nor that conduct does 
conduce in all cases to the general welfare of societ;. 
Dr. H. B. Ward, in his vice-presidential address to 
Section F, explained why drink 
water containing typhoid germs escape, while others 
are infected. The germ does not enter the system if 
the intestinal lining is intact, but if parasites bore 
into this lining the typhoid enters there. Other para- 
sites destroy the coagulability of the blood, causing 
bleeding piles; others again produce swellings of the 
intestines, which impede the progress of the contents 
and serve as points of deposition of solid matter, mak- 
ing a sort of pearl in the intestine—which of course 
is where nobody wants to wear pearls of any sort. 
The meeting at the new site of the College of the 
City of New York, corner of Amsterdam Avenue and 
West 138th Street, was one of the most interesting fea- 
tures of the entire session. Few even in New York 
know what a group of palaces, costing altogether six 
million dollars, is here nearing completion. This meet- 
ing was given up to Niagara Falls with two addresses, 
one by Dr. John M. Clark on the effort to save Niagara; 
the other by Dr. C. F. Chandler on the industries of 
Niagara, with an exhibition of some of the wonderful 
of the various manufactures there, notably 
aluminium. Some account of the Goldschmidt process 
of welding by “thermite,” which is powdered alumi- 
nium mixed with iron oxide; and after showing many 
other electrolytic products, he closed with bare men- 
from the atmosphere, 


own such 


some persons who 


products 


tion of nitrates or plant food 
which when it can be done cheaply will increase the 
production of the soil. 

The foundation of the Entomological Society of 
America was another important result of the meeting. 
The lecture before this new society by Dr. W. M. 
Wheeler on “The Polymorphism of Social Insects’ was 
limited to discussion of ants, omitting termites, bees, 
and wasps. The variety of forms developed in mem- 
bers of the same kind of ants was indeed surprising 
On the one hand we saw on the screen a mother ant 
one thousand times as large as her worker progeny. 
This is a species that infests the nests of termites; 
the workers must be minute in order to traverse the 
narrow galleries into the storehouse of the termites 
they despoil. The other were parasitic ants 
the mother was actually smaller than her 
worker brood. This is because the parasitic larve 
are so overfed by their deluded hosts, who blindly 
suppose them to be extra fine grubs of their own fam- 
ily till the ruthless invaders at last get control and 
destroy the original possessors. 

By far the greatest array of papers was presented 
in the Chemical Section and the American Chemical 
Society, and of these | must make special mention 
of two on the origin of radium. Prof. Bolton, of Yale, 
and Prof. Rutherford, who read these papers, agree 
that radium is derived from actinium. There are 
probably many steps in the evolution of radium, be- 
ginning with uranium; one of these steps is actinium. 

The Geological Society of America and the section 
of Geology and Geography of the American Asso- 
ciation for the Advancement of Science also had 
a large programme, and continued their session for 
reading papers even during the unveiling of busts of 
men of science in the same building. 

It should be said in general that much 
material was presented in every one of the sections, 


which 
where 


interesting 


far exceeding space available here to discuss. 
Seated ddim ~ — 
Early English Gunpowder, 
gunpowder has 


A bucket containing bullets and 
been discovered in the roof of Durham Castle, where 
it is believed to have been walled up about the year 
1641, when the castle was being prepared to withstand 
a Scottish raid. The bullets are molded spheres of 
two sizes, and, according to the analyses of Messrs. 
Silberrad and Simpson, consist of a little over 99 per 
cent of lead, with iron and silver, and traces of bis- 
muth, arsenic, and antimony. The gunpowder is not 
granulated like that of the present day, and was evi- 
dently prepared by simply mixing the ingredients. It 
contains’ about 1 per cent of moisture, and the pro- 
portion of the constituents calculated on the dry pow- 
der is practically identical with that of the black gun- 
powder of to-day, viz., niter, 75 per cent; carbon, 15 
per cent; and sulphur, 10 per cent. It is pointed out 
by Messrs. Silberrad and Simpson that this is a re- 
markable fact, since the gunpowders made in England 
at that time contained a considerably larger amount 
of sulphur. The only gunpowder with the modern 
proportions in use in the seventeenth century 
Prussian musket powder, and hence it is suggested 
that the Durham powder was probably of Prussian 
origin.—Knowledge, 


was 
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The Hurricane of September 26 and 27, 1906, at 
Pensacola, 
To the Editor of the Scientiric AMERICAN: 

Believing that such peculiar results of the hurricane 
that visited this place September 26 and 27 will prove 
of interest to your readers, I take the liberty of writ- 
ing you. 

The hurricane blew from twelve to fourteen hours, 
and the leaves upon the trees that were not blown 
down were either blown off or whipped until the life 
was out of them, so that the live oak trees and other 
evergreens presente the appearance of having been 
scorched with fire. Immediately after the hurricane, 
all trees and shrubs put out new leaves like unto 
spring time. In a few days peach trees were in full 
bloom, then followed pear trees and plum trees, In 
the course of two or three weeks the pecan orchards 
were in full bloom. All kinds of lilies put up new 
shoots, and have been in bloom ever since. Roses and 
other shrubs have also been blooming just the same as 
in March and April. For the past two or three weeks 
mulberry trees have been laden with ripe fruit. Fig 
trees put out new leaves, and are now in full fruit. 
Of course, it is not probable that any of these fruits 
aside from the mulberry will ever reach maturity, as 
this is the time of the year that occasional frosts occur. 

Pensacola, Fla. CHARLES H. Biss, Mayor. 
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Gun Erosion, 
To the Editor of the SctentTiric AMERICAN: 

In your issue of November 24 Mr. J. R. Wilkinson 
cites some facts bearing on the erosion of rifle guns as 
detrimental to their effective use. I would bear wit- 
ness to some facts on the other side of the question. 

During the late winter or early spring of 1863 the 
ist Indiana Heavy Artillery were armed with 30-pound 
Parrott rifles, and during the following June and July 
took active part in the siege of Port Hudson, lasting 
forty-two days, firing every day and a large per cent 
of the nights. During this engagement we were sup- 
plied with two kinds of shells, one with a brass collar 
or band, that was intended to swell by the impact to 
fill the rifles and give it the whirl necessary to prevent 
“tumbling.” I do not recall the name of the shell. 

The other was the Hotchkiss, a perfectly plain shell 
not provided with anything of the kind, and “tumbled” 
about every third or fourth shot, and were promptly 
condemned and never after used. These guns were 
followed by the same men through many engagements 
to the close of the war in April, 1865. 

The last work was at the siege of Mobile, April, 1865, 
where effective work was done at a distance of 3,600 
yards, and at 3,000 yards four of the same guns drove 
a fleet of four ironclads of the enemy from the Tensas 
River in four hours’ firing. 

For accurate and effective artillery firing these 30- 
pound Parrott guns were just as reliable, after nearly 
three years of constant campaigning, and throwing 
tons of shot and shell, as they were at the first fire. 

The shell never “tumbled,” and I presume there was 
no erosion. Rurvus Doo.ey, 

: m Ex-Artillerist Army of the Gulf. 

Rockville, Ind., November 26, 1906. 





Official Meteorological Summary, New York, N. ¥. 
December, 1906, 


Atmospheric pressure: Highest, 30.71, date 19th; 
lowest, 29.64, date 6th; mean, 30.12. Temperature: 
Highest, 57, date 15th; lowest, 8, date 24th; mean of 


warmest day, 49, date 15th; coldest day, 14, date 24th; 
mean of maximum for the month, 39.6; mean of 
minimum, 25.8; absolute mean, 32.7; normal, 34; de- 
ficiency compared with mean of 36 years,—1.3. Warm- 
est mean temperature for December, 42, in 1891. Cold- 
est mean, 25, in 1876. Absolute maximum and mini- 
mum for the month for 36 years, 68 and —6,. Average 


daily excess for the year 1906, +1.6. Precipitation, 
3.53; greatest in 24 hours, 0.98; date, 30th and 31st; 
average of the month for 36 years, 3.40. Excess, 


+0.13; deficiency for the year 1906, —2.77. Greatest 
precipitation, 6.66, in 1884; least, 0.95, in 1877. Snow 
0.5. Wind: Prevailing direction, N. W.; total move- 
ment, 10,772 miles; average hourly velocity, 14.5; max- 
imum velocity, 58 miles per hour, date, 7th. Weather: 
Sleet, 9th, 10th, 16th. Fog: 10th, 20th, 21st, 29th. 


+> 
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The cost of copper refining by electricity has been 
reduced greatly in recent years in the American re- 
fineries by the introduction of mechanical devices for 
casting the anode slabs of crude copper and for charg- 
ing and discharging the vats. According to an article 
by Mr. John B. C. Kershaw in Cassier’s Magazine, the 
expenditure on hand labor has thus been greatly re- 
duced, and the time during which vats are laid off for 
recharging and cleaning has been curtailed. The cur- 
rent density used has also been greatly increased by the 
use of improved methods of circulating the electrolyte, 
and by the addition of a very small percentage of hy- 
drochloric acid to the copper sulphate solution. 
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lever arms of these weights, as they 
lengthen out and approach each other 
under the action of centrifugal force or 
gravity upon the weights, is communi- 
eated directly to an indicating stem car- 
rying pointers that travel over the scales 
of the instrument. Thus, the action of 
centrifugal force upon the balls of the 
governor part of the apparatus is com- 
municated directly to the _ indicator, 
which makes it extremely accurate. An 
odometer is driven off the vertical shaft 
by means of a worm gear. 








MOTOMETERS BEING TESTED AT AUTO- 
MOBILE SHOW. 


At the recent show the company ex- 
hibited three of these meters driven by 
one small electric motor through three 
flexible shafts terminating in pinions 
having 16, 32, and 64 teeth respectively. 
Consequently, the speeds registered on 
the different instruments should bear the 
relation 1:2:4. The fact that this oc- 
curred whether the motor was run at} 
low or high speed, showed that the in-| 
struments were accurate at all speeds, 
no matter whether the speeds were high 
or low. To make the demonstration 
more complete, the revolutions of a| 
fourth 16-tooth pinion were taken by a| 
speed indicator, and these revolutions, | 
counted by the investigator, were com-| 
pared with a table giving the miles per) 
hour that the indicator should show at 
any given R. P. M. of its gear wheel. So | 
exact was the instrument found to be, 
that it agreed to the thousandth part, or 
within one-tenth of one per cent. 























TRANSMISSION WITH JAW CLUTCHES. 
+ + 
SOME IMPROVEMENTS IN HONEYCOMB 
RADIATORS. 

Several years ago the honeycomb type 
of radiator began to appear among cer- 
tain cars of foreign make. This type of 
radiator has since become very popular, 
despite the fact that some prominent 
manufacturers at home and abroad still 
favor the use of tubes with radial fins 
or wings. The honeycomb radiator pro- 
vides a very large radiating surfece, over 
which the hot water flows in thin sheets. 





In one make copper tubes of square cross | 


seclion are used, which are separated b; 


{ 





Attained Excellence 


Built to satisfy the requirements of the tourist, the Peerless 
Limousine adapts itself to all conditions. 

The most refined and exacting taste finds in this car every 
requirement perfectly filled. Luxurious comfort and adequate 
protection; richness of finish and appointments; ease of en- 
trance and egress; safety and responsiveness of control; relia- 
bility, stability, durability. 

Featured in the Limousine are all the improvements of our 
1907 product. Several new features have been added to make 
the Peerless car still higher in quality and even more thoroughly 
reliable. 

1. Drop frame, eliminating side sway. 3. Larger cylinders, more power. 


2. Perfect balance 4. Simple speed control. 
5. Imported springs, three springs rear 


The new drop frame and its advantages. 





Road Clearance not reduced, 


The drop frame is an original adoption of the Peerless, in 
America. With this frame, and without reduction of road- 
clearance, the bulk of weight is brought down nearer center of 
gravity. The result is a better balanced car, handled more easily 
and safely at high speed with greatly lessened possibility of 
skidding; a saving of wear and tear on machinery and tires, and 
giving added ease and comfort to passengers. 


Our new tllustvated book P” showing new features in 1907 models sent upon request. 


PEERLESS MOTOR CAR COMPANY, 2447 Oakdale Street, Cleveland, Ohio 











vertical wires at each end, and then sol- 
dered together in a block. The water 
flows through the narrow vertical pas- 
sages formed between the tubes, and the 
heat is carried off by the air flowing 
through the tubes. In another make 
horizontal as well as vertical wires are 
used for spacing the tubes, as shown in 
Fig. 1, so that radiation takes place equai- 
ly from all sides. 








Fig. 1.-RADIATOR TUBES VERTICALLY 
AND HORIZONTALLY SPACED. 





Fig. 8.—RADIATOR FORMED OF CORRU- 
GATED METAL SHEETS. 


In one of the domestic makes of honey- 
comb radiators, spacing wires are dis- 
pensed with. Instead the tubes are ex 
panded at each end, so that when they 
are assembled both vertical and horizon- 
tal water spaces will be provided around 
each tube, as shown in Fig. 2. The rows 
of tubes are arranged to break. joints in 
the vertical direction, so that the water 
is obliged to follow tortuous channeis in 
flowing from top to bottom of the ra- 
diator, The tubes are then dipped in sol- 
der, to seal the water channels at the 
front and rear of the radiator, 

A most ingenious domestic modification 
of the honeycomb construction ts shown 
in Fig. 3. Square tubes, owing to their 
expense, are dispensed with entirely. In 
their place thin sheets of copper are 
used, these being pressed to form corrnu 
gations, the walls of which are rectangu- 
lar. Alternate corrugations are made 
somewhat smaller, so that when iwo 
sheets are laid together, the smailer cor 
rugations will fit into the larger ones. 
The corrugations are alternately expand 
ed and contracted at the ends, so that 
when the sheets are laid together they 
will be spaced to form continuous but 
tortuous conduits. The sheets are then 
fastened together by crimping the cnt 
ends of one sheet over the other. These 
conduits when assembled form air pas- 
sages of square section, and when sol- 
dered together in a block they are iden- 
tical in appearance with the Buropean 
honeycomb radiators, but possess the ad- 
vantage of a greater radiating surface. 
because the water is obliged to follow a 
tortuous course, as indicated in Fit. 3. 
Furthermore, the construction is far less 
expensive, owing to the fact that eauare 





tubes are not used. 
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NEW YORK CENTRAL & HUDSON RIVER R. R. POWER HOUSE, AT YONKERS, N. Y. 


This structure is 255 feet by 164, and is one of the stations which will supply power 
in the ultimate electric zone of the New York Central. 
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We can tell you where to buy anything you want. 
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mission. Should it be necessary to re- 
move either of these parts of the car by 
first removing this joint, sufficient space 
is provided to take out either of them 
without difficulty. The propeller shaft is 
also fitted with two universa] joints. The 
rear axle is of the usual floating type in 
which the wheels run upon a tubular axle 
that incases live driving shafts termin- 
ating in a differential and at the outer 
ends of the wheel hubs. The rear axle 
is suitably trussed, and the differential 
ease is a steel casting inclosed in a re 
movable aluminium casing. There are 
universal joints in the live part of the 
axle on each side of the differential. 
These make it possible to have an arched 
rear axle and also to set the wheels in 
from the vertical 21%4 degrees at the bot- 
tom, the same as is done with the front 
wheels. Adjustable ball bearings are used 
on the wheels. The brakes are of the ex- 
ternal and internal type on drums on the 
rear wheels. The former are worked by 
the pedal, and the latter by a hand lever 
which is interlocked with the clutch. An 
important feature of the pressed steel 
frame is that there is a drop in it of 
about 2 inches just forward of the rear 
axle. This brings the driving mechanism 
of the car in very good alinement with 
the axle, and also lowers the center of 
gravity. A feature of the control consists 
in the use of a combined throttle and 
spark advance lever. The throttle lever, 
which travels over a curved stationary 
sector in the steering wheel, has on it 
a button that can be used for advancing 
or retarding the spark, 
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THE HOUSE RECOIL CHECK. 

A new form of shock-absorber, which 
has recently been patented by Mr. Henry 
A. House, is intended to check the re- 
pound of the car body without in any 
manner affecting the action of the springs 
under compression. The new device con- 
sists of a large cylinder, A, in which, 
mounted upon a suitable head, B, of the 
rod, Z, are two semicircular brake shoes 
adapted to be pressed against the walls 
of the cylinder by means of levers, 0 0. 
A chain extends down from the end of 
the rod, 2, and is attached to the axle of 
the car. A hanger, H, attached to the 
frame, carries two rods, which extend 
downward into smaller cylinders on either 
side of A and attached to it. Within each 
of these cylinders are a pair of coiled 


springs, F and G, one of these springs be-; 


ing lighter than the other. With an up- 
and-down movement of about 4 inches, 
the rebound is checked by these springs. 
Should, however, a much greater move- 
ment of the frame with respect to the 
axle occur, the piston, B, will travel up- 





AN IMPROVED SHOCK ABSORBER. 


ward in the cylinder, A, while the frame 
is approaching the axle, but will imme- 
diately lock, and then travel slowly Gown- 
ward as soon as the rebound begins. The 
locking of the friction shoes of the pis- 
ton would cause the body to be drawn 
downward with the axle when the latter 
dropped, as the wheel of the car passed 
over an obstruction; but as there is a 
play of about 4 inches on the supple- 
mentary compound springs, these allow 
the body to keep on in its upward move- 
ment while the piston is slowly descend- 
ing. The result is that instead of a 
series of sharp curves being obtained, 
such as are shown by the record of the 
instrument described on page 38, the body 
has a gentle undulatory motion, due to 
the springs of the car absorbing the 
downward movement, and the brake shoes 
and compound springs of the recoil check 
absorbing the upward movement. This 
device has recently been perfected, and 
has given entire satisfaction. 
eee Ne 
THE 1907 PEERLESS TOURING CAR. 

The new Peerless touring car shows 
the same high quality in material and 
construction that has always been used 
by the Peerless firm. The improvements 


are merely in details, and there is no 


wide departure from the model produced | 


last year. Some of the parts, such as 
the springs and the ignition apparatus, 
are imported from France, in order to in- 
sure their being of the very best ma- 
terial. A special feature about the frame 
is that it is dropped 2% inches just in 
front of the rear axle, thus giving the 
car a lower center of gravity, and in- 
creasing the comfort and safety of its 
occupants at high speed. The steering 
gear, of the worm-and-sector type, has 
been greatly strengthened. The sector 
and shaft are made of a single forging, 
and the sector is in reality a complete 
wheel, having three times the wearing 











Stoddsard=Daytons 





Model F—A 5-passenger Touring Car, 4 cylinders 
45¢ x5. Selective type transmission. Three speeds 
and reverse. 30-35 H. P. Price $2,500, with full 


lamp equipment. 








Model K—Runabout. A _ high-powered racy, rakish 
Runabout, with motor and transmission about same 
as Model F. Choice of three distinct types of decks. 


Price $2,500. 











The Stoddard=Dayton will equal 
the performance of any American- 
made car, at any price, as to speed, 
power and durability. 
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Model H—Runabout. A 2-passenger Touring Car of 
dependability, high power and high speed. Selective type 
transmission. Price, $1,750, 








Model F—Limousine. A Palace Car on Wheels. 
Small folding seat in tonneau, carrying four. Combinin 
excellence luxury and comfort. Price, $3,50 
complete. 











Our 1907 Book, fully illustrated, describes all our Models, 
Sent FREE to those interested, 


The Dayton Motor Car Co. 


DAYTON, OHIO 





surface that was used before. A spe 
cial form of imported ball thrust bearing 
is used above and below the worm on 
the steering column. The front axle is 
a solid I-beam drop forging having the 
spring saddles integral. This ia the 
strongest type of axle for a given weight. 
The axle is curved downward in the cen 
ter, and the steering knuckles are fitted 
with imported, self-adjusting ball bear 
ings of large size, oiled by an improved 
oiling device. Timkin roller bearings are 
employed on the front wheels. The rear 
axle is of the usual floating type, the 
live shafts being of nickel steel in plac« 
of the ordinary quality of steel that is 
usually employed. The bevel driving 
gears are of large diameter, and are ad 
justable. The annular ball bearings are 
fitted with a retaining screen, so that if 
a ball should break, the broken pieces 
could not get into the gears, It will be 
remembered that the Peerless rear-exle 
construction comprises universa! joints 
in the live axle on either side of the 
differential, which render possible an 
arched construction of the axle and dish- 
ing of the rear wheels. 

The 30 and 45-horse-power Peerless mo 
tors, each of the 4-cylinder, vertical, water 
cooled type, have a bore and stroke of 5% 
x 5% and 5% x 5% resnectively, The 
crankcase is a one-piece casting of alv 
minium, having large handholes in the 





UNDER SIDE OF PEERLESS CHASSIS. 


The pan below the engine is provided with hinged doors 
eo that the crank case can readily be got 
at from below, 


bottom. Zach plate that covers these 
handholes is fitted with a patented ar 
rangement, consisting of a 
groove at its lowest point, in which any 
dirt or sediment from the oll can colect 
By removing a plug from this pocket, 
all sediment and dirty oil can be with 
drawn from the crankcase, and the latter 
can be flushed with kerosene. A steel 
casing that goes under the motor, and 
extends from the front of the car to the 
rear of the transmission, is provided with 
doors, so that the crankcase can be got 
at from its under side without removing 
the pan. This is a decided improvement 
in the line of accessibility. It is shown 
in the cut which 
ticle. The motor is fitted with a gear 
driven gear pump and a gear-driven me 
chanical oiler. The pump shaft is con 
nected with the driving gear through a 
spring. All the gears are housed and run 
in oil. The commutator is located on 1 
vertical shaft between the twe pairs of 
cylinders and on a level with the cylin 
der heads. It is of an impreved type, 
containing but one brush whieh runs in 
oil. The ignition system ordinarily fitted 
consists of separate sets of storage bat- 
teries and individual coils. In addition 
to this a gear-driven EBisemann high-ten- 
sion magneto is furnished as an extra, if 


pocket or 


accompanies this ar 





desired. A separate set of spark plugs 
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USE. ground, that the practical utility of an automobile is put to the test, 





$s,and is not equal to the exacting service of'a practicing physician. 
satisfactory the balance of the year. 


experimental stage. 











run twel months in the year It « 
/ in muddy, rutty, rough or rocky roads. Has large wheels, solid rubber tires and RIDES LIKE A CARRIAGE. 
~ nutom« e building. It does away with all live axles, friction clutches, differential gears, pumps, etc. 
Te No puncture troubles; No odor. New hill climbing power. Ask for Catalogue S. 


THE HOLSMAN AUTOMOBILE 


WINTER 


com piete Ssucce 
entire! 


FIVE YEARS OF SUCCESS. 


It is during that season of the year when the temperature is below freezing and there may be considerable snow on the 
If the machine cannot readily do that work it is not a 
The automobile that is suited for that scrvice necessarily must be 


The Holsman automobile has now been on the market five years and has long since passed the 
It is built high enough to travel the country roads like a carriage and can be 
lears the center of the road by eighteen inches, and therefore has TWICE THE ADVANTAGE of the ordinary machine 


y Reverses without extra gears. 


Monadnock Block, CHICAGO 


The Holsman exclusive patent marks an era in 
No water to freeze; 
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expanding 


the magneto clutch is of 
ternal 


leather-lined 


type, 


steel band expanded by a 


single spring in the flywheel, The trans 
mission is of the four-speed selective type 
By meshing the reverse gears on the clash 
gear system it has been found possible to | 
shorten the gear case and gear shaft sev 
their | 


The shafts are mounted on an-! 
| 


era! inches, thereby increasing 
strength 
ball 


out, and 


bearings lubricated from with 
from the 
Both the mo 
mounted 


nular 
thoroughly protected 
the 


transmission 


ol! used in gear box 


tor and are upon 


and con 


fitted 


are 


with 


a three-point suspension, 


a short ehaft two 
joints 

The car is fitted with 34-inch wheels hav 
ing 4-inch tires on the front and 44-inch 


The wheel base is 114 inches 


nected by 


universal 


on the rear 
internal and external brakes are used on 
the rear wheels. The fenders are of the 
new type, being brought down on the in 
bars of the frame, 
protecting the occupants 
mud 
both 


open and closed, are used on the standard 


side to the side and 
thus theroughly 
from being splashed by 


Several 


of the car 


or water types of body, 


chassis 
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SOME EARLY AMERICAN AUTOMOBILES. 
(Continued from page 23.) 
lieve the belt and avoid twisting. The 
drum inclosed a differential gear, and 


there were driving sprockets on each end 
The engine was fit 
from 


of the countershaft 
make-and-break ignition 
The 
from a 


ted with 


dry batteries gasoline was allowed 


to run high reservoir to one 


The carbureter, 
the 


placed at a lower level 


or mixer, was placed between two, 


and by an overflow arrangement a 
was maintained 


the 


con 


stant level the excess of 


gasoline falling into bottom tank, 


whence it was raised once more to the 


hand pump Al 
the 
shown in the photograph was done 
drive, M1 
onstantly trying to improve on this, the 
fitted a 


transmission, 


upper tank by a small 


though most of the running of ma- 


chine 
friction Duryea 


with a was 


result being that he 


ndividual-clutch 


three-speed 
which is 


the arrangement shown in the photo- 
graph, The countershaft directly under 
the flywheel was driven by bevel gears, 


nad carried three separate gears with in- 


dividua! clutches. These gears were con- 


Stantiy in mesh with three other gears 
on the driving countershaft, which ter- 
minated in sprockets, as shown. By pick- 





ing up the three clutches in succession, 
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a Rapid’’ 


less than one-fifth the cost of up-keep. 


work, heavy trucking, 


United States. 

Prices from $1400 to $4000. 
in information about commercial motor cars, write 
G. S. HENRY, Sales Manager 
Rapid [Motor Vehicle Co. - Pontiac, [Michigan 
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Climax Electrical Timer 


Every Automobile manufacturer who is interested in making 
his cars perfect in their electr! 1 equipment will obviate the 
usual trouble caused by failure to get a strong spark at the pro- 
per time and at the right point, by having the CLIMAX 
ELECTRICAL COMMUTATOR installed in every 
machine he turns out. Whether there are two, four or six 
cylinders, this system insures a strong spark at the point desired. 
Each cylinder gets its spark at the proper moment, and as the 
sparks are perfectly synchronized, each cylinder does the same 
amount of work as the other. 
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This system insures perfect working to every car and con- 
sequent satisfaction to the buyer. It makes unnecessary the 
use of the old type of spark coil with vibrators which stick 
and cunstantly need re-adjustment. 

The Climax System explodes the charge, no matter how 
rich or lean it may be. Causes every cylinder to explode at 
the exact point, saving breaking of crankshaft and uneven run- 
ning of Engine. Prevents unseating of valves. 

Saves gasoline, more than half repair charges, and makes 
the car last longer. Send for further particulars to 


' A. B. BLACK, 21 South Market Street q 
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A.B. 6. AULOMOBILES 
‘300 


Easy to Buy 
Easy to Operate 
Easy to Keep 


No Valves, No Springs 
No Gears, No Cams 
No Tires to Puncture 


hotel or sight-seeing purposes, we 
car that will do three times as much work as a similar horse-drawn vehicle, at 


““ Rapid’’ cars are standard, and are giving satisfaction in actual service in every large c ty 


Every car fully guaranteed for one year. 





Built 
Any speed up to} 
Write at once | 


Simplest and most durable Automobile ever made. 
like a buggy for any country or city road. 
20 miles per hour forward and the reverse. 
for particulars. 
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offers a selection for any” purpose, from the latest and most efficient types of motor cars as applied 


can furnish 









If you are interested 











he was able to pass from the slow to the 


fast speed. Vertical movement of the 
tiller steering lever accomplished this. 
The machine was in use for several 


years, and made fairly good speeds (ten 
or twelve miles an hour), although the 
inventor at that time did not attempt to 
go much faster than a horse would trot 
The very first Duryea, built in 1891, was 
constructed along the same lines. Like 
the machine shown, it was quite a light 
rig, weighing between 600 and 700 
pounds, and it was propelled by a friction 
drive. It was under-powered, and would 
only run under extremely favorable cir- 
cumstances. 

The original Haynes gasoline car 
shown on our front page was built along 
the lines upon which many of the early 
designers worked, and which comprised 
the placing of the engine and transmis- 
sion upon the running gear and mount- 
ing the body on the springs independent- 
ly. Mr. Haynes built his running gear of 
steel tubing and mounted it upon 
wheels provided with pneumatic 
which were made specially at a nearby 
rubber factory. The body was placed 
upon a pair of side-bar springs. The 
original engine was of the single-cylinder 
two-cycle type. It was mounted at the 
rear of the frame, and drove a coun- 
tershaft through chains and individual 
clutches giving two forward 
A double chain drive was 
from the countershaft to the rear 
wheels, as can be seen from the pho- 
tograph. The machine traveled suc- 
cessfully over the country roads in 
the vicinity of Kokomo, Ind., at 
a speed of about 10 miles an hour. 
Subsequently, Mr. Haynes replaced 
the two-cycle engine with one of 
the fgur-cycle type; but it is neverthe- 
less noteworthy that in striving for sim- 
plicity he adopted a two-cycle engine in 
the beginning, while many people be- 
lieve to-day that this type of engine will 
eventually be largely used on automo- 
biles. Another point in which Mr. 
Haynes was in advance of other Ameri- 
can experimenters was the use of pneu- 
matic tires. That he has kept in ad- 
vance in design and workmanship is evi- 
denced by the novel features of his cars 
(see page 28) and also by the fact that 
one of these stock chassis, fitted with a 
50-horse-power motor, made an excep- 
tionally fine showing in the Vanderbilt 
cup race last October. This car, which 


wire 
tires 


speeds. 
provided 


was exhibited at. the automobile show, 
AUTO BUGGY [IFG. CO., 4390 Olive St., St. Louis has been duplicated in touring car form 
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as the Haynes Company’s leading model 


for the present year. 

The machine on our front page which 
most resembles the automobile of to-day 
is that constructed more than ten years 
ago by Mr. Ransom E. Olds, of Lansing, 
Mich. The picture is reproduced from 
the Scientiric AMERICAN of November 
21, 1896. Like almost all of the first ma- 
chines, as above stated, Mr. Olds’s early 
ear had the engine and transmission 
mounted upon the running gear, while 
the body was supported on three full 
elliptic springs. The engine used was a 


single-cylinder one of 5 horse-power 


placed horizontally on the running gear, 


and arranged to drive a countershaft 
throvgh three separate speed changes 
giving 4, 8, and 12 miles an hour nor- 


mally, while by speeding up the engine, 
the car could be driven as high as 18 
miles an hour. A single chain from the 
countershaft drove the rear axle, there 
being a considerable reduction, as can 
be seen. The rear axle was provided 
with a differential. Wood wheels pro- 
vided with 1%-inch solid cushion tires 
were used on this car, the wheels being 
provided with ball bearings A tiller 


front wheels 
knuckle. 


both 
steering 


steering device turned 


| 


on a simple design of 


In our former description a great point 
is made of the fact that the fuel supply 
is located below the engine, and has no 


connection with the body. This was done 


in order to obviate any chance of explo- 


sion. 
While the machine in question was one 
of Mr. Olds’s first gasoline cars, it was 


by no means his first machine, as several 


years before he produced a three-wheeled 





steam automobile which had a huge 
boiler behind fired by liquid fuel. After 
turning his attention to the gasoline en- 
gine, however, as can be seen from the 
illustration, Mr. Olds produced a very 
creditable machine for that day, and he | 
has since held his own in an industry | 
that has become vast and in which im- 


provements have been made more rapid- 


ly, perhaps, than in any other field. 
a dl 


| 
| 
| 
THE CADILLAC 20-HORSE-POWER FOUR- | 
CYLINDER ENGINE AND GOVERNOR. | 


(Continued from page 24.) 


around a central vertical or inclined 


shaft, A, driven by gears from the cam- 
shaft and running upon ball bearings. 
Pivoted on a pin passing through this 
shaft, and held in the tilted position 
shown by the spiral spring, C, is the 
ring, B. As the revolutions of the shaft, 
A, and ring, B, increase, centrifugal 
force tends to make the ring assume the 
horizontal position shown by the dotted | 


lines, and as it does so, it pushes upward 
on the link, D, and raises the collar, 2. 
A shifting this as it is 
raised rotates shaft, K, | 
and consequently moves back and forth | 
the lever, F, which is connected by rod, | 
G, to the throttle. In this manner the| 
throttle By varying the 
tension on the spring, C, which the driv- 


collar, 
a 


fork on 


and lowered, 


valve is closed. 


er can do through the connections, HJ, 
and their shifting fork, M, and collar, 


L, the governor can be set so that it will 
not the throttle beyond a desired 
The placing of the commutator 
above the governor makes it very accessi- 


close 


point. 


ble. This type of governor is an exclu- 
Sive feature of the Cadillac 4-cylinder 
cars, 
nan italia ines 
ENGINE OF THE CAR DE LUXE. 
(Continued from page 24.) 

the ordinary force-feed oiler for lubri- 
cating the engine, there is a_ special 


plunger pump on the footboard, by which 
oil pumped the crankcase. 
Should the oil overflow above the proper 


can be into 


level, it runs into a special reservoir at- 
tached to the bottom of the crankcase. | 
Should the latter overflow, the oil will 


run upon the ground. The crankpins are 
all hollow, and they are thoroughly lubri- 
cated means of eccentric oil rings, 
Placed the crankshaft. The water | 
Pump is of the centrifugal type, and is 
Made up of a bronze wheel that revolves 
in an aluminium casing. The radiator| 
is of horizontal flat tubes indented, so as! 


by 


upon 
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Absolutely the Only Thoroughly Reliable 
and Satisfactory Motor Car 


HEN YOU CONSIDER that we have 
developed one type of car only, it is 
no wonder that we are America’s lead- 

ing Motor Car builders. 

Our 1907 Catalogue is now ready. Send for 
it. Contains blue prints of every part and full 
descriptions. 


THE ROYAL MOTOR CAR CO. 


CLEVELAND 


Member Association of Licensed Automobile Manufacturers 














CUMULATIVE EVIDENCE PROVES THE 





OLDSMOBILE 


the car that does things—the car for any exploit—for touring, for hill climbing, 
for general utility. 
The Oldsmobile, Model *‘A,’’ Touring Car for 1907—a thoroughly tested car, 


built along the successful lines of Model ‘‘S” for 1906, but with greater horse 


power, greater capacity and more finished qualities. 
The conclusive evidence of the capacity of these cars continues to accumulate. 
Can you get away from the following convincing facts? 


Street Hill, still on the high gear. The car 
which made this remarkable demonstration of 
touring and hill-climbing ability was taken 
fresh from the factory and represented the aver- 
age run of stock cars. 

Roadability, demonstrated by the 75-mile run 
from New York to Poughkeepsie over difficult 
hills and trying road conditions with the high 
speed lever sealed in. Also in the Santa Bar 
bara, California, run, and the St. Catharines 
to Toronto, Canada, high-speed-lever-sealed-in 
run, 


The Hill Climbing Ability, again demonstrated 
by the recent record climb up Twin Peaks, San 
Francisco. Here Model “A” not only sets a 
new mark of 2 minutes 29 seconds, cutting 1 
minute 1 second from the record, but was the first 
and only car to ever make the run to the highest 
apex. 

Motor Endurance, again demonstrated on No- 
vember 20 at Cleveland, when Model “A” com- 
pleted a 100-hour non-stop run, A copy of sworn 
statements giving details of this run will be sent 
to those interested on request. 

Touring Quality, demonstrated on the 450- 
mile non-stop run made by Model “A” from De- 
troit, Mich., to Cincinnati, O., in 14 hours and 12 
minutes, actual running time. This run was 
made on the high gear. When Cincinnati was 
reached the car was driven to the top of Vine 


For further reasons address Dept. 8. A. 


OLDS MOTOR WORKS, Lansing, Mich., U. S. A. 


Member of Association Licensed Automobile Manufacturers 


If you are an Oldsmobile owner, send us your 
name, address, number of model and date of 
purchase, and we will send you regularly the 
Oldsmobile News Letter, a weekly publica 
tion devoted to the interest of Oldsmobile en- 
thusiasts. 
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to allow for expansion in case of freez- 
ing. The water circulates back and forth 
from one side to the other, and from top 
to bottom through 20, 17, 15, 14, and 
finally 12 tubes, the idea being that as 
the water cools in descending from the 
top to the bottom of the radiator, it does 


not require so much room. BHBverything 
about this motor is of the finest, and {) 
is undoubtedly one of the highest grade 
automobile engines constructed. The 
bore and stroke are 125 and 135 milli 


meters respectively, and the horse-power 
is 50 to 60. Besides the engine this car 
contains other novel features, 
such as the rear axle, which is described 
on page 34. 
ae | 
THE AUTOCAR COMBINED ENGINE AND 
TRANSMISSION, 

The engine and transmission shown 
on p. 24 is that of the type XIV Autocar 
tonneau, and it is noteworthy as 
one of the few examples of the 
practice of combining engine and trane- 
mission in a single unit and giving this 
unit a three-point support. As 
readily seen, the transmission gear case 
and the crank case of the motor are bolt- 
ed together, and the two cases are 
shaped as to completeiy inclose the fiy- 
whee! and clutch. The latter of 
three-ring metallic type, consisting of a 
bronze ring with cork or felt inserts that 
is clamped between two steel rings 
tached to the flywheel As the 
ring is rather light, it has but little mo 
mentum, and consequently both it 
the gears come quickly to rest when thé 
clutch is thrown out. This makes strip 
ping of the gears improbable. 


several 


being 
recent 


can be 


80 


is the 


bronze 


The moter shown is the four-cylinder, 
vertical, water-cooled one used on the 
tonneau. (The company also builds fo 


its runabout a 12-horse-power doubie-op 
posed cylinder motor having the 
arrangement.) The bore 414 

stroke 444, and the motor is said to de 


Same 
is inches, 
velop 30 horse-power. The cylinders are 
separately with integral heads, 
ter jackets, and exhaust valve chambers, 
and large mechanically-operated 
The inlet valves are placed in the center 


cast wa 


valves 


of the cylinder heads, directly over the 
pistons, thus insuring complete filling 
of the cylinders at all speeds. All the 
valves are large and are mechanically 
operated from one camshaft, the lifts 
being provided with large rollers, which 
insure long life and little friction. The 
adjustment of the exhaust valve is by 


cap screws, which screw in the plunger 
and are held in the desired place by lock 
nuts. The inlet valve adjustment {s 
cap and lock nuts on top of the valve }i! 
rod, The crankshaft is weldless 

forging, oil tempered, with a large flange 
for bolting on the flywheel. This 
can be easily removed and replaced with 
little trouble and no danger of becoming 
loose or running out of true. The crank 
shaft has three long split bearings which 
can be readily taken up should any wear 


by 


a steel 


wheel 


occur. The crank case is made of alumit- 
nium alloy, of high tensile strength, and 
all the bearings are bolted to the upper 
half The half 
without disturbing any other parts, and 
the crankshaft and pistons can be 

moved without removing the cylinders 
The upper half of the crank case is pro 
vided with two large openings, through 
which all adjustments can be made with 
out removing the bottom half 
shaft 
forward 
they 


lower can be removed 


re 


The cam 
shaft 
the 


inclosed 


and pump gears are at the 


end of crank where 


fully 
The centrifugal 


case 
and in oil 
pump 
on the crank case, and is directly driven 
from the camshaft by fiber gears. It cir 
culates the water through a finned tubu 
radiator. 

The timer also is mounted on the crank 
and driven means of miter 
gears from the cam shaft. The ignition is 
of the high-tension from 
supplied by accumulators. Lubrication i 
effected by a force feed oller 
dividual pump for each lead pipe 
pipe goes to each 


are run 


water mounted 


is 


case is by 


type current 


, with an in 
One 
motor bearing 


and a 


separate pipe to the crank case to keep 
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connection with large ball thrust bear 


torsion rod is needed The bevel gears | 


and differential gears are entirely housed 


| 
ings, reduce friction to a minimum. The 
rear axle tube is securely fastened to the 
frame by two radius rods, which reliev« 
he springs of the drive of the car No 
| 
' 


and run in oil 
oor 
AN AUTOMOBILE MOTOR WITH ROTARY 
VALVE 


(Continued from page 25.) 





approximately flat cuts, such as B, which 
form the port spaces 120 deg. apart, there 
being one for each cylinde! This cut 
ting’ of the ports in a single shaft insures 
absolute timing of the valve action, while 
the single cut serves both for the ex-| 
haust and the inlet ports The three 
cylinders are cast in one piece with a 
single port, P, at one side of each cylin 
det The three ports are surrounded by 
water, which insures perfect cooling; be 
sides this they are of short length and 
amall surface, which makes for greatest 
efficiency The diagrams make plain the 
arrangement of the ports, as well as the 
various positions of the valve for admis 
sion gnition, and exhaust The large 
diagram shows plainly the practically 


straight passage of the gas into the en 





the short cylinder port with conse 


gt 


quent small area, and the sweep of the 





incoming cool charge against the hot} 
eylinder head and spark plug, which | 
makes it certain that the mixture at the} 
point of ignition will be little, if any , 
diluted by the residue of the preceding 
charge 

In the second diagram, showing igni 
tion position, the cylinder port is closed 
Ite wall area and contents are both very 
small, while the surfaces of the valve 
and valve bushing in contact are very 
large, thus insuring freedom from leak 
age Furthermore, the position of the 
motor, which is inclined at an angle of 
30 deg., as in all Duryea vehicles is 
such that the piston movement threws 
any oil that may be above the piston head 
inic this port, thus perfectly and copious- 












































up the oll level for the splash lubrication 
The oiler is placed on the dash inside of | 
the hood, the sight feeds only being on 
the rear of the dash and visible from the | 
sent of the car 
The motor, filywhes ‘ ch, and trans 
Thission ire contained ane enveloped in 
u pecial aluminium « e of high tensile 
rengetl bolted her ind ipported 
i i unit at tl woint Iwo poin ol 
lex xtend trom eu ( the frame 
and the tl polr unde } tran 
mi ‘ where ed ¢ " tiff 
prin rhi art ! I 
ile te ic iwa h he f ‘ I 
onstruction One of the forw i 
pension poln I een 1, while the 
third point is shown at B 
The transmission is of the sliding gear 
tvpe with three speed forward and one 
reverse, and with direct drive on the high 
gear. The géars are solid drop forging 
of high-carbon steel, oil tempered, with 
strong, broad faces. The shafts, also, are The Greatest American Car 
of high carbon stee! and run on extra 
eo ee en se eee N NICETY of design, selection of materials, 
perfect meshing of the gear ind elimi ' . > 
nate any possible wear. A novel featur 3 . soundness of construction, and all other points 
of the Autocar is the control of the throt #3, ae of excellence the 1907 Locomobile stands su- 
tle and sp vic P eans of grip Ceckockookns > ° 
iow mal 8 bageen —. a os ve ets ates preme; the results of an unequalled experience 
wheel, and which thus give the operator in the exclusive manufacture of the best type of car. 
the use of both hands in case of an emer 
enc) The gear shifting lever and tn¢ MODELS FOR 1907 
emergency brake lever are both on the} Type E, 20 H. P. Standard. 
right-hand side of the car. The foot brake | I San08, \ ly y pen pee - . seed 5 ———- = 
consists of separate contracting bands on | and gear box; alloy steel gears; seats five adults 
the hubs of the rear wheels, while the ype HM, 35 H. P. Standard. 

P $4,500, with full equipment of five lamps, and other acces 12 wheel 
emergency brakes are of the expanding | : Sad f 4x4 es rear; four speed selective transmission; alloy steel gear Seat 
type in these hubs Application of the | = anng teres Tyee E “x0 on: i “Daeeeieaiins 
emergency brakes first throws out the , DAAee csi Gah tee laenk Gbiaias ttn tanec enh eed abies, Sede Us 
eluteh An irreversible worm and sector — _ t ciator; electric dome light; toilet set; upbolstery and appointments very luxuriou 

eering gear is fitted Type H, 35 H. P. Limousine 
The rear axle is of the live type, and Phases $5,800, ate with Sve co _ o mena —— 
of steel, incased in seamless tubing and surious. 120 whee 
rround to size The wheel ends of the 
axles are squared, and fit the squared The le Company 
openings of the hub, doing away with the Bridgeport. Conn. 
use of keys and eliminating any possi ; : 
bilit of trouble at this vital point of the Put ADELPHIA, 20 6. Be yiney CHICAGO "4390 Michigan Aven e 
irive Four sets of roller bearings in | " Satss a a 








Four Cylinders, 50 H. P. with - 
‘Self-Adjusting Air-Clutch 
and Air Brakes 


$3500 









We shall At Madison 
Exhibit in Square Garden 
New York January 12 to 19 





This Car is the complete expression of the genius and originality 

of Northern design thoroughly wrought out in the Northern shops 
not a gathering of ideas from here, there and everywhere. Our posi- 

tion as leaders in automobile design, presenting new and vital principles | 

in automobile construction, has never been questioned. 

Comparatively, Northern idees anticipate automobile demand 


are five years ahead why not ride with the leader? Let the other 
fellow ride with the followers ' 


Look at the car. No other like it. Long, low, rangy, handsome. 
Strength and fleetnes: in every line. 

Northern Self-Adjusting Air-Clutch eliminates clutch troubles. 
No jerking, no slipping. Positive, instantaneous, perfect. It’s the clutch 
that clutches. 


Other Important Features. Air brakes (operated from steering column). Tires inflated 
by compressed air. Off-set Cylinders and Off-set Single Cam Shaft (same as our 1906 models) North- 
€FN Patent Compensating Spring Suspension Entire Control on steering column. FIVE YEARS 
IN ADVANCE. Send for the details which prove mts leadership in reliability, efficiency and safety 


The Silent Northern, Two Cylinders, 20 Horse Power 






tested in the crucible of four years’ successful experience and found not wanting. The finest finished, quiet- 
est, easiest riding tw wer car in the world-~a motor that is a marvel of compactness, simplicity and re- 
liability will take you anywhere that any car will go--and ts the biggest automobile value ever offered for 
the money Write for further detatls about our Eteht Models. 

Northern Motor Car Company, - - Detroit, U. S. A. 


Member ot Assoctation of Licensed Automobile Manufacturers 





ly lubricating the valve, particularly at 
the compression dead center, where the 
pressure is highest and the need for a 
tight joint most imperative. The sketch- 
es do not show an ignition method, but 
both the jump spark and the make-and- 
break have been fitted to this style of en- 
gine with equal satisfaction, although Mr. 
Duryea prefers the larger spark secured 
by the make-and-break system. 

The third diagram shows the valve in 
the exhaust position, and makes quite 
plain the straight passage for the escape 
of the heated charge. These ports are 
3 inches long by about ™% inch wide, 
They open more suddenly than most pop- 
pet valves. Their large size, quick action, 
and perfect shape contribute to superior 
results. It is readily seen that with a 
poppet valve the gases conflict with each 
other, coming, as they do, from opposite 
sides of the valve toward a common cen- 
ter, and that they are further retarded 
by this center being occupied by the 
valve stem and valve stem guide used in 
the ordinary construction. Further, the 
ordinary poppet valve can neither be 
cooled nor water-jacketed, and frequently 
gets red hot. It is always much hotter 


}than is compatible with proper wearing, 


so exhaust valves, as is well known, give 


}users considerable trouble. They fre 
|}quently need regrinding as well as re 
}newing, while the wear of the tappets 


and cams, breaking and loss of temper 
of the springs, wearing of the guides, 
pitting of the valve surfaces and valve 
seat surfaces, and similar destructive ef- 
fects, all contribute to make the ordinary 
exhaust valve a thing to be avoided if 
possible. With this type of valve, too, 
there is no chance of a valve breaking 
and slipping into the cylinder, with the 
result that the cylinder is cracked and 
has to be replaced—a matter of consid- 
erable expense if the cylinders are cast 
in pairs. In fact, these troubles have 
made engine users look toward the two 
cycle engine as a possible better device. 
The Duryea rotary valve avoids these 
troubles. There are no springs, cams, or 
tappets. The motion is a smooth rotary 
motion, perfectly balanced, instead of a 

















We = 


|clatter and multiplicity of varied strains. 
|There are no springs, slides, cams, or 
|gears. The valve is ground accurately to 
| size, although the packing surfaces are so 
|large and the iubrication so perfect that 


a slight variation in size produces no 
perceptible loss. Both the valve and the 


lubricating oil on its surface are kept 
cool by water all around the cylinder 
ports, as well as water through the cen- 
ter of the valve. This double water cool- 
ing absolutely prevents overheating of 
any part or burning off of the lubricat- 
ing oil, and so perfectly insures long life 
to both the valve and its bushing. The 
valve bushings are removable, so that in 
case of damage, such as might occur by 
some foreign substance passing through 
the valve and scoring the surface, both 
|valve and bushing can be removed with- 
out detriment to the cylinder casting. 
|The expense of upkeep is extremely 
slight, for the bushings are not of great 
cost and the valve, after a long period 
of use, can be reground if necessary, and 
a slightly smaller bushing fitted at little 
expense, 

The valve is driven by a silent, self- 
adjusting chain, which is long-lived and 
needs no attention. This chain is free 
from the noises that accompany gears, 
particularly after they have been in use 
long enough to wear slightly, for gears 
under the intermittent action of the 
valves become quite noisy as soon as they 
get slightly loose. The spark timer is 
attached to the valve shaft on the outer 
side of the sprocket, while the water 
enters and leaves the valve at the oppo 
site end. 

In genera! this design- of engine is the 
most simple yet seen for a four-cycle, 
and avoids the objectionable features of 
the two-cycle, such as leaks around tne 
sides of the piston from the transfer port 
to the exhaust port, the loss of crankcase 
compression because of the wearing of 
the piston and cylinder, and the mixture 
of the lubricating oi] with the explosive 
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rharge. A slight comparison of the du- 
ties of this valve with the crankshaft of 
the same engine is interesting. The area 
of the 5-inch piston is approximately 20 
square inches, while the area of the ex- 
posed surface of the valve is but a little 
over one-tenth this amount, being less 
than 24% inches. The bearing surface of 
the valve shaft extends the full width 
of the cylinder, whereas the bearing sur- 
face of the crankshaft does not total one- 
half of this amount, because of the crank- 
sides and crankpins which must be pro- 
vided for. From this it will be seen that 
the work done by the valve is but 1/20 


the work done by the crankshaft, and yet | 


to provide ample packing surface, the 
valve diameter and consequent surface 
is 30 per cent greater than the crank- 
shaft diameter From this comparison, 
as well as from the results given in prac- 
tice, it is readily seen that the life of the 
valve should be very long under normal 
usaze. 

Experiments have been-made with ta- 
pered valves fitting their bushings as 
does an ordinary stopcock, but trial of 
both kinds has convinced Mr. Duryea 
that even the slight added cost and com- 
plexity of the tapered form is not neces- 
sary to secure the desired results 

In service, the rotary valve engine runs 
almost like a steam engine. The mechan- 
ical operation of the inlet permits per- 
fect admission of the attenuated charge 
admitted at low throttle, and secures a 
wide range of speed because of this 
smooth running at low speeds, as well 
as because of the lack of reciprocating 
parts, which clatter and pound badly at 
high speeds. The crankshaft bearings 
are made quite large, and the connecting 
rods are forged and of so strong a de- 
sign that high speeds cannot damage 
them 

The prediction is freely made that this 
invention is one of the most marked im- 
provements in the four-cycie gasoline au- 
tomobile motor that have been made in 
recent years. Mr. Duryea has several 
patents pending upon this device. 

en 


THE 50-HORSE-POWER NORTHERN 
ENGINE. 

(Continued from page 25.) 
arate steel pan. Nipples screwed into 
the cylinders just above the highest point 
of piston travel carry horizontal pipes 


with three vertical outlets, the center} 


one of which carries a spark plug, the 
right-hand one a priming cock, and the 
other a patent relief valve for each cylin 
der. The relief valves are all connected 
together so that the chauffeur can, by 
pulling a handle, put them all in opera- 
tion when turning over the engine. These 
valves only open when the compression 
occurs, and as soon as an explosion takes 
place, they instantly close 

The motor is started by a long lever 
having a pawl that engages the teeth of 
a ratchet wheel on the crankshaft. The 
movement of the lever in starting the 
engine automatically retards the spark 
The two-to-one gears are shown incased 
at 7, and are used as a water pump to 
force the cooled water received from the 
bottom of the radiator through the large 
pipe, W, 
water jackets. The bracket for the fan 


leading to the bottom of the 


belt pulley, seen at the front end of the 
engine, is mounted on a vertical spindle 
that can be raised or lowered by turning 
the star wheel on top. Thus the fan belt 
can be easily and quickly tightened. The 
cylinders of the Northern engine are 
slightly offset, which gives a more direct 
thrust on the working stroke. 
—_—_eo5« — - 
A SUCCESSFUL FRICTION-DRIVE 
AUTOMOBILE, 
(Continued from page 26.) 

tenber engine rated at 40 H. P 
at 1,000 R. P. M. The timer is 
shown at T. P is one of the connections 
between the timer and the base of the 
steering column, V, for. advancing the 
Spark by means of one of the levers that 
travel over the stationary segment in the 
Steering wheel. The motor is provided 
with an 8-feed mechanical oiler, which 
efficiently lubricates it, 
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The Haynes Standard 50 H.-P, 
Model ‘‘T,”’ the highest powered shaft driven car built. 





NEW YORK: 1715 Broadway 





a > 


Price, $3,500.00. 


HE same attention to mechanical detail, the same care 

deyoted to materials and style and luxury and con- 
venience that has marked Haynes Models for the past 
thirteen years, is found in those of the coming season. 
Exclusive mechanical features in 1907, as in 1906, make 
it the car of maximum road performance, dependable, re- 
liable, the car the repairman seldom sees. 


Send at once for full information and advance specifications, addressing Desk H 1 


In New York we shall exhibit at the Seventh National Automobile Show, Madison 
Square Garden, january 12-19, 1907 


O.dest Automobile Manufacturers in America 
Members A. L. A. M. 


HAYNES AUTOMOBILE 
KOKOMO, IND. 


Co. 





Touring Car for 1907, 


CHICAGO: 1420 Michigan Avenue 
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Model 27, Price $950. 


Equipped with acetylene head lamps with separate generator, 
oil tail lamp, and 6-volt 69-ampere storage battery, $1,000. 


The ideal qualities of a toufing runabout are reached in the 
Rambler Model 27. 

In this is embodied the new Rambler unit power plant com- 
prising a double opposed horizontal motor, planetary transmission 
and multiple disc clutch entirely enclosed with three-point support. 


No moving part of the motor or transmission gear is 
exposed, and every part is entirely accessible from above. 


You will not appreciate the many valuable features of this 


model without our new catalogue containing complete descrip- 
tion of this and other 1907 models. Mailed upon request. 











Main Office and Factory, Kenosha, Wis., U.S. A. 


Branches: 
Chicago Milwaukee, Boston, Philadelphia, San Francisco. 
New York Agency, 38-40 W. 62nd St. Representatives in all leading cities, 


Thomas B. Jeffery @ Company 
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A NOVEL INDIVIDUAL CLUTCH 
TRANSMISSION, 
(Continued from page 29.) 
the end of the sliding shaft, C, the ends 
of which press the internal expanding 
wedge, M, forward, thus causing the four 


| wedge pins, A, to protrude beyond the 
| periphery of the shaft, ©, 
| frictions, r, 
of the bronze ring gear, 4, 


opening the 
against the internal wal! 
This action 
makes the whole mechanism ititegral. Te 
change the speed the sliding shaft is 
simply located under any gear desired 
and the operation repeated, D is the dli 


|ferential from which the jack shaft, J, 
| protrudes from either side, to the sprock 


ets. The reverse is accomplished by an 
intermediate gear which is located in a 
pocket at the bottom of the case under 
another gear (which is shown as not in 


mesh and on the shaft, Z.) 


—— 96 ——-— 
THE GROUT 35-HORSE-POWER CHASSIS. 


(Continued from page 31.) 

tion is by accumulators and a single 
spark coil. The high-tension distributer 
is combined with the commutator, ©, 
which is operated by a lever in the steer- 
ing wheel. The muffler appears at M. 
The engine and transmission are mount 
ed on an angle steel sub-frame, as shown 

Levers A and B operate the three 
speed progressive sliding-gear transis 
sion and the expanding emergency brakes 
on the rear wheels. The former lever is 
connected through the horizontal lever, 
D, with the sliding rod, A, that exiends 
into the gear case, and shifis the gears, 
while the latter lever, BR. when drawn 
toward the driver, applies expanding 
brakes in the rear wheeis. The pedal, 2, 
operates the contracting brakes on the 
rear wheel hubs, while the pedal, #, con- 
trols the clutch, which is of the ordinary 
leather-faced cone type. There ‘is a large 
universal joint, U, between the clutch 
and the gear box, and the countershaft 
is provided with Oldham universal coup- 
lings between the gear box and the 
frame. One of the driving sprockets on 
the countershaft is seen at J. A cylin- 


= |drical gasoline tank of 15 gallons ca 


pacity is placed under the front seat, and 
the pipe, P, extending from its lowest 
point to the carbureter, feeds the latter 
by gravity. 
OO 
THE NORTHERN FOUR-CYLINDER 
60-HORSE-POWER CAR, 
(Continued from page 34.) 
son, the Northern Motor Car Company 
has placed on the market a 450-horre 
power car embodying all the essential 
features of the air control 
air control features remain practically 
the same as last year, with the exception 





Clutch and 


that the parts are increased in propor- 
tion to the larger car, which is rated at 
50 horse-power. , 

It will be noticed that the entire con 
trol is placed on the steering column, and 
that all side levers are omitted, The gear- 
shift lever is placed horizontally just be- 


j}low the steering wheel, and the smali le- 


ver which operates the shift gears controis 
the clutch. A slight turning motion of the 
hand grip on this lever throws in er re- 
leases the clutch, It will be seen that 
practically the same motion that shifts 
the gears operates the clutch at the same 
time The reverse operation is taken 
care of with the right foot by pressing 


| on a pedal projecting from the sieering 


column. This reverse position is inter 
locked in such a way that the reverse 


can only be operated in a certain position 


| of the gears. The transmission ts placed 


on the rear axle. It is very compact, 
and runs on roller bearings of the Tim- 
ken type. Easy adjustment and accessi- 


| bility are marked features of this ar- 
jrangement. Ball bearings are provided 


for the steering spindles as well as the 
worm and segment mechanism, which 
renders steering very easy. 

Special attention is directed to the piv- 
otal rear platform spring, which per- 
mits of either of the rear wheels passing 
over an obstruction without huparting 
any shock to the car frame. It will he 

(Continued on page 56.) 
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The New Agriculture 


By T. BYARD COLLINS 


iamo, 374 pages, 106 illustrations. Cloth, price, $2.00 


Chis new and valuable work sets forth the changes which have 
taken place in American agricultural methods which are transforming 
farm life, formerly so hard, into the most independent, peaceful, and 
agreeable existence. Farm life to-day offers more inducements than at 
any previous period in the world’s history, and it is calling millions 
from the desk. The present work is one of the most practical treatises 
on the subject which has ever been issued. 

The latest and best book on the subject. Contents: I. The New 
Call to the Farm.—Il. The New Soil—lIrrigation.—III. The New 
bertilization.—IV. The New Transportation.—V. New Interests.— 
Vl. New Creations.—VIIl. New Varieties —VIIIL. New Practice.— 
1X —New Machinery.—X. The New Inspiration. 





The Scientific American 


Cyclopedia of Receipts 
Notes and Queries [5 Reps 


734 PAGES 
Price, $5.00 in cloth; 6.00 in sheep; $6.50 in half-morocco, postpaid 
IS splendid work contains a careful compila- 


H 
y tion of the most useful Receipts and Replies 
given in the Notes and Queries of correspondents 
as published in the SCIENTIFIC AMERICAN during 
the past fifty years; together with many valuable 
and important additions. 

OVER FIFTEEN THOUSAND selected re- 
ceipts are here collected; nearly every branch of 
the useful arts being represented. It is by far the 
most comprehensive volume of the kind ever placed 
before the public. 





rv 


Scientific American Reference Book 
12mo, 516 Pages, Illustrated, 6 Colored Plates 
Price, $1.50 Postpaid 


Che result of the queries of three generations of readers and cor- 
respondents is crystallized in this book which is indispensable to every 
family and business man. It should be found on every 
desk. It is extensively used by government officials. 
It has been revised by experts. The book contains 
50,000 facts and is much more complete and exhaustive 
than has ever been attempted. It is profusely illus- 
trated with engravings, many of them imparting the 
information by means of comparative diagrams. It is 
like no other book. It tells how to harness a horse 
and read a gas meter as well as giving hundreds of 
statistical tables. The very wide range of topics 
treated may be judged by the table of contents which 
is mailed free on request. Remit $1.50 and the book 
will be promptly mailed. 





Experimental Science 


By GEORGE M. HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1100 Pages. 900 Illustrations 


Cloth Bound, Postpaid, $5.00 
A New, Revised, and Enlarged Edition has been issued 








WING to the amount of new matter added, the book is now pub. 
lished in two volumes, handsomely bound in buckram. Of the 
additions which have been made, among the most important are: A 
full illustrated description of 4% H. P. Electric Motor, prepared ex- 
pressly for this edition of EXPERIMENTAL SCIENCE ; chapters on Alter- 
nating-Current Machinery, and clear, concise Explanations of Wireless 
Telegraphy and Telephony, Electrical Measuring Instruments, the 
Electric Clock, the Telegraphone, High Tension Currents, the Nernst 
Lamp, and methods of measuring the heat of the stars. No other work 
contains such a fund of trustworthy, up-to-date scientific information, 
presented in a clear and simple style. Send for descriptive circular. 











Home Mechanics for 
Amateu rs By GEORGE M. HOPKINS 


Author of ‘* Experimental Science " 
i2mo, 370 Pages, 320 Illustrations. Price, $1.50 Postpaid 


the book deals with wood-working, household ornaments, metal- 
working, lathe work, metal spinning, silver working ; making model 
engines, boilers and water motors; making telescopes, microscopes 
and meteorological instruments, electrical chimes, cabinets, bells, night 
lights, dynamos and motors, electric light, and an electrical furnace. 
{t is a thoroughly practical book by the most noted amateur experi- 
menter in America. 

Every reader of “ Experimental Science ’ should possess a copy of 
this most helpful book. It appeals to the boy as well as the more 
mature amateur. Holidays and evenings cam be profitably occupied 
by making useful articles for the home or in building small engines or 


motors or scientific instruments. 





INDUSTRIAL ALCOHOL 


ITS MANUFACTURE AND USES 


450 Pages; 105 Engravings Price, $3.00 


This is a practical treatise based on Dr. Max Maercker's intro- 
duciion to distillation, as revised by Drs. Delbriick and Lange, by 
KK M.E 


hashing, preparation 


lohn lt comprises raw materials, malting, 


Brachvogel, 


of the fermentation, distillation, 


rectification and purification of 


the yeast 
alcohol, the value and significance 


{ 
| 


tax-free alcohol, the methods of denaturing and the utilization of 
alcohol This is 


latest and most authoritative book on the subject and is based 


‘ 


lenatured for light, heat and power production. 


th 


on researches of eminent German specialists. 





ELECTRICIAN’S 
HANDY BOOK 


By Prof. T. O°>CONOR SLOANE, A. M., E. M., Ph. D. 

Handsomely Bound in Red Leather, with Titles and Edges in Gold. Pocket Book Style. Price, $3.50 
A THOROUGHLY practical of 

768 pages, covering the entire field of electri- 

city. Contains no useless theory. Everything 
in it is to the point and can be easily understood by 
the student, the practical worker, and the everyday 
working electrician. The advanced electrical en- 
gineer will also receive great benefit from its per- 
usal and study. 

It is a work of the most modern practice, writ- 
ten in a clear, comprehensive manner, and covers 
the subject thoroughly, beginning at the A B C of 
the subject, and gradually takes you to the more ad- 
vanced branches of the science. It teaches you just 
what you should know about electricity. 


MECHANICAL MOVEFENTS — 


POWERS, DEVICES, AND APPLIANCES 
By GARDNER D. HISCOX, [1.E. 
Large 8vo, 402 Pages, 1649 Illustrations, with Descriptive Text. PRICE, $3.00 


reference book 











DICTIONARY of Mechanical Movements, Powers, Devices, and Appliances, 

embracing an illustrated description of the greatest variety of mechanical 

movements and devices in any language. A new work on illustrated me- 
chanics, mechanical movements, devices, and appliances, covering nearly the 
whole range of the practicai and inventive field, for the use of Machinists, Mechan- 
ics, Inventors, Engineers, Draughtsmen, Students, and all others interested in any 
way in the devising and operation of mechanical works of any kind. 


MECHANICAL APPLIANCES 
MECHANICAL MOVEMENTS AND NOVELTIES OF CONSTRUCTION 
a Encyclopedia of Mechanical Movements and Mechanical Appliances, includ- 


ing many Novelties of Construction used in the practical operation of the 

Arts, Manufactures, and in Engineering. For Engineers, Draughtsmen, 

Inventors, Patent Attorneys, and all others interested in Mechanical Operations. 
By GARDNER D. HISCOX, [.B. 


Being a Supplementary Volume to the Author's Work entitled Mechanical Movements, Powers, and 
Devices. Contains 1000 Special Made Engravings. 400 Pager. Cloth Bound. PRICE, $3.00 
The above two volumes sold together for $5.00 Postpaid 





lUNN & COMPANY, Publishers, 361 Broadway, New York 
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Advantages of Low Tension! 
Magneto and Make-and-Break 


Spark as Employed on the Model H 


STUDEBAKER 


‘The Automobile with a reputation behind it.’’ 


WE have amply demonstrated, 


during the past season, that 

the ignition system as em- 
ployed on our new Model H Car is 
absolutely reliable and effective. 

The Simms-Bosch low tension 
magneto, which we ‘use to furnish 
the current for our make-and-break 
spark, gives an extremely large and 
hot spark in each cylinder. 

This is the identical type of 
magneto employed on the winning 
cars in the recent Vanderbilt inter- 
national road races, and when gear 
driven, as in the Studebaker car, 
we have found its service to be 
practically perfect. 


STUDEBAKER AUTOMOBILE CO., 


Members Association of Licensed Automobile Manufacturers. 


SELLING AGENCIES: 
BOSTON. MASS.: Prentiss Motor Ca: & Supply Co. 
PHILADELPHIA, PA.; Titman, Leeds 4 Co, 
BALTIMORE, MD.: Auto Supply 4 Storage Co. 
WASHINGTON, D. C.: National Automobile Co, 
CLEVELAND. OHIO: Central Automobile Co, 
TOLEDO, OHIO: Kirk Bros, Automobile Co, 








1907 STUDEBAKER MODEL “ H"'— 30-35 H. P. 
PRICE $3,700-$5,000, 


In furnishing the current for the 
make-and-break spark with our low! 
tension magneto, less than two feet 
of wiring is required, short circuiting | 
troubles are avoided and spark-plug 
annoyances are eliminated. 

All the controlling mechanism 
of our ignition system is located on 
the top of cylinders and is readily 
accessible. 

Every part of the Studebaker 
Car is the result of long and pains- 
taking experience. Our improve- 
ments have all been for better ser- 
vice, not for exploitation. 

See our exhibit at the NewYork 
and Chicago shows. 


South Bend, Ind. 


REPOSITORIES: 


NEW YORK CITY: Studebaker Bros. Co. of New York. 
CHICAGO, ILL.: Studebaker Bros. Mfg. Co, 

SAN FRANCISCO. CAL.: Studebaker Bros. Co. of California, 
KANSAS CITY. MO.: Studebaker Bros. Mig. Co. 
PORTLAND, ORE.; Stadebaker Bros. Co. Northwest, 

SALT LAKE CITY UTAH Studebaker Bros. Co. of Utah, 
DENVER, COLO... Studebaker Bros. Mfg. Co. 


DALLAS, TEXAS: Studebaker Bros. Mfg. Co. 





ACCORDING TO BODY 


Price $4750 


Power 50-60 H. P. Carries Seven. 


ie would only be dealing with absolute facts to pronounce Tue Car De Luxe a sare 
combination of those features which usage and successful operation have made 
standard in automobile design, with which have been incorporated many of the more 
modern methods and devices as applied to mechanics, in addition to such appointments 
and accessories as find place only in a car of this exclusive class, 
And doubtless one of the best examples of this high order of excellence is that 
tented rear axle system. Here is provided all the strength of the Solid I-Beam 
Axle such as used on high powered cars with double chain drive, and the advantages 
of shaft drive aswell. It is, in fact, a unique combination of the best features of both 
systems—strength, rigidity, cleanliness, smoothness and positive drive. Hence the noise and 
numerous disadvantages of the Chain drive are entirely overcome, and the replacing of reat 
axles (a comparatively common occurrence with shaft-driven cars) wil! not be experienced 
by users of Tue Car De Luxe. 


There can be no question as to the absolute superiority of this system. 

It statids out pre-eminently as one of the greatest improvements in motor car desiyn 
It has solved the problem of direct system of final drive, 

It is to be had only on 


& The Car De Luxe 


Complete information for the asking. 








THE DE LUXE MOTOR CAR CO. 


Detroit, Michigan 

CHICAGO AGENT 
The M"cDaffee Automobile Co. 
1501-1505 Michigan Ave. 








. N. Y. AGENT 
Neotor Salies Company 
1771 Broadway 











“ MECHANICAL 
PERFECTION” 





Dealers endorse the car they represent. 
We stand by the car we make— 
and solicit the most exacting investigation of intending purchasers. 
No other car has as yet shown all the good features of the MOLINE at 
the same price—or near it. 


LEADING MOLINE FEATURES 


Quietness and Power of Motor. 


Ease and convenience of control. 


Absolute freedom from troublesome complications. 
Easy riding qualities, the result of correct design and proportion of springs. 
Luxuriousness of finish and upholstery. 


Good lines of body. 


Equipment includes Gas Lamp and Tools in canvas case. 
Let us send you our advance booklet, address of nearest representative 
and have your expert make exhaustive examination. 


MOLINE AUTOMOBILE COMPANY 
East Moline, Il. 


Member American [Motor Car Manufacturers’ Association, New York 








New Catalogue of 
Scientific and Technical Books 


A new 112-page Catalogue is now ready for distribution, It is entirely 
new and lists 5,000 of the latest and best books of a scientific and 


technical nature. 


Copies are being mailed to all subscribers to our 


periodicals, but those who purchase our publications at news stands, 
or read them in libraries, should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world. 


MUNN & COMPANY, Publishers, 36: Broadway, New York City 





DYNAMO AND MOTOR COMBINED..—| WIRELESS TELEGRAPHY.—Ii?TS PRO- 
Fully described and illustrated 

CAN SUPPLEMENTS 844 and S65. The mach 
on 1, “iaaun & Compan 
FO Gilyand alfnamedesione 


in SCIENTIFIC AMERI- Present Condition are well discussed ip Bcit 


Price 10 cents 


run either 
Broadway, New 


1 
ce 10 cents each, by mali. 


, and all newsde: way, New York City. and ali newsdealers 





Mann « 


gress and N 
TLYIC AMERICAN SUPPLEMENTS 14u5. 14236, 1427. 
iss Fi 1380 383. 13: 1, 1327. 332%, 








$2,000 Accident Policy 
Absolutely Free 








January 17 for Madison Square Garden, N. Y., Show 
February 7 for Coliseum-Armory, Chicago Show 


Each issue will contain 200 or more pages of descriptive matter, announcements 
etc., regarding new models, new devices, accessories, etc., Beautifully tlustrated 
has reputation of producing the most attractive 


MoTor AGE weekly in the world devoted to automolmling 


Send for particulars regarding our ACCIDENT INSURANCE POLICY. 
$2.000.00 FULL PAID NON-ASSESSABLE POLICY in responsible 
Company will be issued ABSOLUTELY FREE—with each yerrly 
subscription received prior to February 1, 1907. 


This Policy carries SPECIAL AUTOMOBILE CLAUSE 
provides for WEEKLY INDEMNITY. 


Subscription Price $1.00 for 6 months, $2.00 for 12 months. Your order sent before 
February Ist will be dated from January Is‘. Previous issues 
will be sent as premium. 
eaches a mon di shentele, Circulation 15,000 week!y 
MoTor AGE a" tates on application’ SAMPLE COPIES FREE 


MOTOR AGE, N. H. Van Sickien, Manager, 311 Michigan Avenue, CHICAGO 


and 
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FRONT OF ROYAL TRANSMISSION, SHOW 
ING PINION AND SECTOR FOR 
SHIFTING GEARS. 
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REAR OF ROYAL TRANSMISSION, SHOW- 
ING BRAKE, SAFETY RATCHET RING, 
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SOME INTERESTING MECHANICAL 
LUBRICATORS. 


t page 3.) 
he lubricator. In 
tud which bears 
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nuts to vary the 
The pistons are 
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Europe own sple 
ved fact 


owners testify 


four of most perfectly equip; ries in the world—is it 


a thousand to its unvarying re- 


liability ? 


Last year the 60 H, P. Thomas literally stampeded the market. 
This year with vastly increased facilities history is repeating 
itself. We are perfectly disinterested in advising you toconfer 


1s soon as possible with your Thomas representative. 
rhe fit companion to the Superb 60 H. P. 


Thomas Flyer, price $2,750 f. 


E. R. THOMAS COMPANY, Buffalo, N. Y. 


Thomas Forty—a 


o, b, factory. 








Vembers Association Licensed Automobile Manufacturers 
We exhibit only at the 7th Annual Automobile Show, Madison Square Garden, 
q January 12-19, 1907. 
J 





























































The same 
Franklin the best winter 
makes it the ablest 
day in the year 


Franklin has nothing to freeze; no 
plumbing to mend; no thawing out or warming up 
to do, but maintains a perfect cylinder-temperature 
from the first explosion—on the coldest day, in the 
hottest weather, and under the hardest driving. 








air-cooling 


On smooth roads or on rough and _ heavy 
mountain grades, through snow, sand or mud, 
Franklin air-cooling always means great and ready 
motor-efficiency, relieved of needless weight and 
thus transformed into the highest ability at the 
lowest operating-cost and tire-cost. And _ the 
light weight Franklin jar-absorbing structure means 


full power usable all roads, and a luxury of 
speed and comfort not known in any other car. 


on 





Luxury."’ the subject of the latest 1907 Franklin 


Catalogue, 
tment It is ab € y 


lute fort a 





annoyance ut 


book also for Whitman's clever story 


ampered cof power Send 
in ~ Frankli nh 
Shaft-drive Runabout $1800 
4-cylinder Light Touring-car $1850 


Prices 


FRANKLIN MFG. 





4-cylinder Touring-car $2800 
6-cylinder Touring-car $4000 


pment f, 











4 < o, b. Syracuse 


olors extra 


standar rs and equ 


ipment and 


Coy; 





H. H. 


Syracuse, N. 


Type D Touring-car $2800 


105-inch wheel-base 


thing that makes a 
car, 
car every 




































































































a 
noticed that if one of the rear springs ri Ne AN INSTRUMENT FOR TESTING SHOCK 
over an obstruction, the rear platform | — OOH, \ \ ABSORBERS. 
apring serves as an equalizing lever, de \ (Continued from page 88.) 
pressing the spring on the opposite side it may be stated that the second line 
an equal amount. The center, or pivotal |No. 10 of Fig. 2 corresponds very nearly 
point, on the platforn pring 1 not with the second line No. 9 of Fig. 1. For 
raised. as it remains neutral, and thus the portion of the diagram between a and 
ne shock is imparted to the body or pas b the average motion of the car body 
enge! With th onstruction it is toward the axle for the diagram of Fig. 
imed that the neers in the rear 2 is 1.12 inches, against the average of 
: e as comfortably as those in the the similar motion for diagram Fig. 1 of 
front ts of the il The rear side | 0.94 inches. In other words, the average 
i ire 60 inches in length, and serve |motion toward the axle has been re- 
foid ose a pris ind strut | duced 16.1 per cent. The average motion 
rod These rin ving to thelr |away from the axle for the same portion 
ength, render a support to the frame 60 H. P., $4,000. of the diagram in Fig. 2 is 1.02 inch, 
olnt which are well forward and F. O. B. Factory. against an average of 0.71 inch in Fig. 1, 
under the load which the car is designed giving a reduction in the average motion 
to cart The wheel base is short con rhe away from the axle of 30.4 per cent. 
idering the high power of the engine oOomas er The total average motion of the car 
an ! ning radius is extremely short, | e body relative to the axle without elim- 
thi making the car very easy to drive | inators for this portion of the diagram 
th h crowded i ffic and narrow (Fig. 2) is 1.12 + 1.02, or 2.14 inches; 
_ Always Unfailingly Reliable | While the total average of the same mo- 
Th " im} ire placed on top of| tion when the shock eliminators were 
the front fender for the following rea | AF ocheaitGhid inosenaa &. Thomas has at once Deon Semmes: applied is 0.94 + 0.71, or 1.65 inches, 
me which have been worked out and “7 ‘use of ie = in Caper grea sain nF which gives a reduction of the average 
demonstrated in practice (1) The lamps | owners has proven its reliability; and the invaluable information motion of the car body while passing over 
gained by this experience has perfected that reliability. this crosswalk of 22.9 per cent. 
Again, the wonderful victories won last year vindicated the ab. The maximum motion of the body 
— =~ solute trustworthiness of Thomas construction—and helped us to “ 
| make it still more trustworthy. toward the axle Z in the diagram Fig. 
World's records, long-distance trials, and endurance contests— 2 is 2.58 inches, against the similar mo- 
| by winning every event of note in which it was entered the tion Z in the diagram Fig. 1 of 2.22 
; oe a a , ‘ i ea Pe oe ee inches, or the maximum downward move- 
Years of exhaustive experience devoted exclusively to building ment of the body was reduced 0.36 inch, 
high-powered cars; a corps of the most eminent engineers in or 14.0 per cent. The maximum motion 


2.40 inches, 
the upward 


in Fig. 2 is 
against 1.52 inch in Fig. 1 or 
motion of the body was reduced 0.88 inch, 
cent. The maximum vibra- 
without the eliminators, Fig. 
2.40, or 4.98 inches, against 
|2.22 + 1.52, or 3.74 inches, in Fig. 1, with 
| the eliminators applied, which gives a re- 
|duction in the maximum vibration of the 
body by the use of the eliminators of 
1.24 inches, or 24.9 per cent. 


toward the axle Y 





or 36.7 per 


tion, then, 


12, was 2.58 + 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
January 1, 1907. 

AND BACH BEARING THAT DATE 


[See note at end of Het about copies of these patents.] 






Acetylene gene rater, A. @.. Beicceceveve 840,361 
Adjustable bracket, G. Cutter Rede oi . 840,016 
Advertising apparatus, K. J. H. Klempau. 840,154 
Aerial cables, eepenstas for erecting, R. 

8S. Peirce .. 840,000 
Aerial ropeways, clutch’ for, “G. Ceretti. . 840,108 
Agricultural implements, seneess or hub for, 

W. C., BRGMSE » sis cc ccoccessce .+-- 840,288 
Air brake, L. E Black : 840,197 
Air brake, automatic, A Parker Smith. .. 839.881 
Alr brake safety apenanen; w. Winks... 840,279 
Airship, J. Meden a “o 840,078 
Airship, H. H Jobnson 840,359 


in case of burglary, ete., apparatus 
automatically giving, J. Carter 
device, F. T. Hoover.. 


Alarm 
| for 
Amusement 
Amusement device, J. 
Angle-iron and the like 
of curvrture, machine 

oO. Huvig ‘ ' 
Animal trap, J. Gass 
Apartment house with disappe aring bed, L 
olmes ; 

Arch and analogous structure, D. B. 
Automatic lubricator, Klemm 





gE. Cisco. 
into different ‘sha Apes 
for bending, E. 











Automatic signal, J. Shoecraft ..........+. 
Automobiles radi ator for, F. A. Bryant 

Axle box, J. § BPI. coc ccesccece 

Axle box lid, car, A. C. McCord...... 

Axle box lid, car, W. G. Dunham ,922 
Bag, K. Oswald, Jr. .. ° ebbcbonce 086 
Bag fastener, safety, F. F. Jacob.........- 840,218 
Bag holder, J. ’ 


Bait, 
Ballot 
Murden aece ences 
Banding machine, A. Shedlock 
Bank, portable savings, W. E. Se 
Barrel follower, C, Kuheim 
Barrel hoop, C hs 
Bathing hood, R. Stoliberg 
Batteries or electrolytic apparatus, 
F. A. 


a GOT occ cvccscccove 
trolling artificial, W. D. Chapman 
and distributer box, secret, G. I 





manu- 








facture of elements for ecker.. 
Battery elements, coupling zen, F. A. Decker 
Bearing, roller, I Pr. Wa bcusevenen &: 
Bearing, thrust, T. S. Patterson........... 
Bearings, adjusting device for cone ball, 
FP. T. Farmer ......... - 
Bed, couch, Frank & Taylor... 
Bell, P. C. Arnold .. 
Belt fastener, Reed & Duec cker. . Tet: se 
Belt shifting apparatus, N. H. "Anderson es 
Belt stretcher, W. Baker ‘ ° 


Bicycle support, BE. G. May. 
multiple roller 


Blind and fixings for same, 
fr 


Gre 
Blind | 
Boats, 





McLaren 8: 


apps atus, spring roller, W. 
for 


eat kdewn sailing attachment 
row-, Burgoyne ......«+. 
Boiler, ut Davis “a onewe beees 
Boller tube cleaner, C 8 MEE. cscs ces f 
Bolt extractor, W. MeCormick ae 
Bosh plate, W. D. Berry.. 
cleansing, process of 
for, E. Wagner .. Saeses 
closure, J. W. Zimmerman.......... 
> corking machine, F. Alexander...... 
non-refillable, E. Weber . 
Bottle, non-refillable, Gehman & G jannone. 
Bottle rinsing, spraying, and brushing mech- 
anism, C, H, Loew 





and apparatus 








Bottle, a A fegand & Braunersre uther. 

Bottle tap, Hommel 

tox, J. H, Withamson ipsute 53 

toxes, press for pressing lids ‘on, A. 
MOHOMEF ec vcccwrccsstsdecccrsvovccees 840,226 

raiding machine, B. Anchel ........+-++s. 840,414 

frake and brake-rod operating device, G. 


W. Ba 840,193 


TIOW seccccececcreeeeeeeesssesees 
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The Perfect System of 
Auto Lighting 


Most Serviceable 


Most Efficient 
Cheaper than from a Generator 


and think of the muss and trouble you savé. 
There is the gas all ready to light—all you have 
to do is to turn the key. 

The gauge on the tank keeps you posted as 
to the amount of gas on hand. You can easily 
and quickly exchange the empty tank for a new 
recharged tank and each supply will last fifty 
hours for two lamps. 

Write for our booklet ‘‘Autogas’’ which tells 
all about it, or visit our exhibit at the Chicago 
Show in Gallery Coliseum Annex, Section 114. 


AVERY PORTABLE LIGHTING COMPANY 
5 Martin Street, Milwaukee, Wis. 














13H. P. MARINE ENGINE 


Engine and Engine Fittings 
For your Row Boat, Sail Boat or Launch 
No cranks to start—No cams, valves, gears, 
springs or sprockets, All working parts in 
full view. We build all sizes Boat Engines 
DETROIT ENGINE WORKS, 
1245 JEFFERSON AVE. DETROIT, MICH. 




















= a a = a —— 
Brake system, C. W. Larson 840,136 } e 
Brewing purposes, cooker for, . 840,370 | h 
Brick, manufacturing, A, A. , - 839,833 c ic § 
Brick mold, H, Rouit ... . 839982 | = 
Bricks, ete., manufacturing, .. 332 & 
Broom holder, F. P. Gee -» 840,452 par ug ae 
Brush, J. F. Bowditeh .. . 840,106 | = ; 
Brush, E. Melchior ...... 840,227 | GS You will not regret it. | 2 
Brush back, C,.E. Conder » 840,435 | fam Highest Grade. Kvery } 
Brush, horse, J. S. Hickson e 840,328 | | Guaranteed. Write 
Buckets and other receptacles, combined | for Hterature. 

rest and handle for, 840,098 


. H. Weideman,. 
Buckle, M. E. Hutchison ........ o< 





“i cooling and dispensing, T. Thuem- 
me cewss ° Cree ccesecovecs 
Cabinet, kitch n, "* 'F ranke covocces 

Cable clamp, F. B. Oook........cceccscscscs 


‘ameras, stereoscopic 
graphic, W. Salow .. , 
ane, repeating torpedo, J “i. 
‘ar brake, D. J. Houghton... 
‘ar coupling, J. Gaszper .. 
Holmes & 


attachment for photo- 


Be cna ‘ 


Boatright. 6tewds 


ar door, grain, 

sar, Gumping, A. C. McCord............0. 
{Car fender, E. W. Wheelock. suet 

ar frame, railway, W. F. Kiesel, Jr 

‘ar stop, automatic, J, " NS 6 0t04 64 


ars, needle-beam or 
Pflager 

‘arbon, are it 

‘arbureter, G. EB 


A. ‘Kuffe orath..... 
Franquist 





Card clothing, apparatus for hardening the 

eeth of, Jo BOGEN. occ cccccccese 
Card support, i. Gis I 66 00 covesh cad 
Carpenter's tool, B. Stoll er 
Casting apparatus, McKee ‘& Se hilling oacd 
Casting machine, ingot, N. H. O. Lilienberg 
Cellulose products, eaIeueIng, Eck & 

Bechtel . wey eT 
Cement <¢ composition, magnesia, W. L 





POE. socctsMinsaidieteteess cnetse 
Chain, y= a Nicholson. 
Chair attachment, C. Martin. 
Chair fan attac iment, rocking, 8 J. 





“Ts 

Check for safe of articles, F. C. 

Stevenson see 
Cheese cutter, W. ‘ Leshbengh. - ° 
Chemical apparatus, H. B. Snell. 
Chip breaker, L. Nelson. 
Chocolate continuous screw, G. 

son .. ° ; 
Churn, J. L. 
Churn, E, L, 
Churn and 

Kaplan .. ‘ 
Cigar and cigare tte holder, - J. 


keeping 





pre 8s, 
Merideth 
Allen 
butter- worker 






















Qualify at home in omere time to 
McCutcheon, Briggs, , BL rt, 


$5,000 and upwards a year. 


you to do 
artists to 






flefeney to earnest students, and secure positions when competent. 


bligation by writing now for ful 
the “ Acme Way” of teaching drawing ail 
trating, Designing, Are hitec ratte ty “Mee hanical, 

Metal Pattern Draftl ing successfully. ‘ At its yours.” 








sii falid inne Bite. Kalemases, = 
Concrete Rointrca Concrete 


AND 


Concrete Building, Blocks 


Scientific American Supplement 1548 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete 


Scientific American Supplements 1567, 1568, 

1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
Various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete Noth- 
ing better has been published. 


Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
erete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 


Scientific American Supplement 1534 
critical review of the engineering 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated 


gives a 
value of 


Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of Fe concrete are 
analyzed 

Scientific American Supplement 
the principles of reinforced 


1551 


concrete 


contains 
with 


some practical illnstrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete 


Scientific American Supplements 1575, 1576, and 
1577 contaih a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes, The 


paper exhaustively discusses the making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
Walks, details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 
cents. 

A set of papers containing all the gtr 
above mentioned will be mailed for $1. 


Order from your newsdealer or from 


MUNN @ CO. 


earn $25.00 a week. n like 


Outcault, Kemble ‘and others earn 


We shape the course to meet 
your individual needs, develop 
the original work that 
hold high salaried 
We guarantee pre- 


| information about 
We also teach I}lua- 
1 Sheet 








361 Broadway, New York City 
3h y 





Cigar pressing box, R. Woerner 


Cigarette mouth pie ces, machine for apply 
ing, F. . Malocsay ee seas 
Cigarette packing machine, A. Abbott 


Clay mill, T. R. Brittain. 
Cleaning and grading apparatus, J. 
Clevis, interlocking, 


. Gregerson. 
Clothes-drying frame, G. 8. 


Stebbins...... 


Cluteh, W. J. Hilliard we oe 

Cluteh or brake mec hanism, Laidlaw & 
Ons. os Coenase 

Coal at sea, device for Saxe - H. O. 
Eee eecese 

Coal tipple, J. 8. ’ Pates. . ea 

Cocks, device for operating train pipe, N. 
P. Niederlander ........ccesseee: ° 


Collar, horse, R. E. 
Commutator, M. EB, Fuld 
Concrete and the like, machine 
W. J. Judd 


Cady... Cecceevecoseseo 


for mixing, 


Concrete block mac hine, F, w. ( ‘oole y st eel 
Concrete block mold, J. P. Heckman 
Concrete building-block making machine, J 
Miller, et al wepes . 
Concrete work, binding sheet “for, J. H. 
Schiafly ....... Coe eerwcveccessceceese 
Conduit, L. A. Jones .. os 
Conveyers and for fee ding ‘mac hine ry, pro- 
pelling aprons § for, P. H. 


endless 
Ertheiler .. 
Corn hulling machine, 


gree a, Ww. “Caldw ell a 





Corsets, truss attaehment for, I. Baer.. 
Cotton chopper, 8. A. Cowart............ 
Cotton picker, J. K. Piper. 


Cradle, W. Adler . étbttostoane 
Crate, collapsible, H. ER, 860.00 .00- 
Cultivator, A. T. W oespes 
Cultivator hopple, 8. A. os ceces 
Reeves & 





Cultivators, epcing trip for, 

ER ons ve<ab> ose nees 
Curtain pole, B. Adamowicz osngeesesece 
Curtain rod-supporting 


bracket, , 4 Cc 
Richards M és : 
| Curtain stretcher, F. 8. 
Cycle driving gear, 
Dam, W. L, Church 
Dam, H. L. Coburn ... ae 
| Die plate, J. J. Malloy.............. 
| Dish-washing apparatus, R. R. Smith 
| Bsois dish rack, J. B. Timberlake... 








Display rack, Copp & Frank...........+++- 
Door-holder fixture, J. 
Doors, display frames, 
porting means for, J. 
| Dough dividing machine, H. F. W. 
| Dredge, G. = 
Dre ssing table 
H. Knapp 


ry seée 
movable sup- 
Hueg... 
and clothes press, combined, 


| Drill, See Grain drill 
Drill, G, EB. Eaton oaee joan 
| Drill bit for wells, C. W _fiuttzelt. EERE 


| Drill shaping machine, J. H, Greet 
| Drinking fount for live stock, H 
| Drying apparatus, J. E, Barney..........+-- 


Dump and elevator, J. F. Collins.. 
| Dyeing textile fiber violet blue, O. Bally.... 
Eaves trough- ae wuxercee J. H. 
Schlafly .. ns cacceus 
| Electric furnace, “W. H. Bristol............ 
| Electric light globes, means for cleaning 
| or manipulating, C. D. Bates.......... 
Electric power ee systems, con- 
trolling L. Routin cence 
Electric switch, Hewlett & Button..... 






Eiectrical distribution, om board for, i 


ke 
distribution 


N, La 
Electrical 





syste m, R Hund- 
hausen coeecoccceses ° ° 
plug receptab le, F 4 Russell 
th Senchoaniont apparatus, F. A. Decker 
Electromagnetic signal, H,. M. Crane.. 
Elevator, B. \  eerrre enild thie eos 
Elevator gate-closing means, C. W. Kirech 
Embossing presses, wiping attachment for 
power, L. M. Winter .......... 
Embroidering machine, A. Nufer .........-- 
Embroidery machines, fabric hoiding rack 
for, C. Mugster ........... 


trac tion, M. 


Engine driving mechanism, 
Wilson 
Engine tender, traction, Gc. L. 
Envelop opener, A, D. Ross.. 
Eraser, ink, W. H. Jones.. , 
Excavating machine, 8. Olson 
Eyeglass guard, E ‘J. George.. 
Fan, draft-producing, L. Myers .. 
Fan motor, spring operated, L, Myers. . 
Fastening means, N. B. Stone 
‘eed box, metallic, H. M 
Feed water heater, H. G. 
Feed water heatet, J. E. r 
Feed water heater for locomotives, R. 
Feeding mechanism, A. Shedlock 
Feeding mechanism, G. W. Donning... 
Feeding trough, H. W. Lineweaver 
Fence construction, wire, E. W. Cornell.... 
Fence post, L. D, Ewing... .....-«+-++se0es 
Fence post base, H. L. Fell....... . 
Fence posts and railway ties, manufac- 
turing of, H. M. Shellabarger.......... 
Fencing tie, wire, W. H. Shierson.......... 
Fertilizer distributer and plow, combined, 
. B. Corsble ....cecevecsserseessscess 
Filter for cisterns, platform, R. E. Tipton. 
Filter, oil, T. I. Sawdon.... 
Fiiter scraping macbine, 
Blaisdell 


Fire alarm 














icFell 
j Fire escape, 


. 840,240 





combined, G. J 


.. 839,056 
. 840,282 


.. 839,969 
. 839,979 





. 840,018 
. 840, 
" 840.014 
> $40,189 


. 840,280 








;. 839,867 


. 840,203 





.. $89,873 
> 839,974 


- 840,063 


mucnse, BM. Barnbags «occ cs sdacncesiac chan 840,192 
Buildings, metallic structural element for, 

H. yunn ¢scovshéosnscdasanedaeees 840,053 
Buncher, side delivery, N. G. Hanna....... 840,320 
Burial casket, J. Maxwell ................ 840,077 
Berner, 3. H. AchPegd ...icacdesecishocvs 840,412 
Bushing and making same, J. R. Simpson. 840,165 
Butter-pat machine, Linkiewicz & « . 840,145 


840,176 | 
1,902 
919 








840,378 
840,425 


- $40,215 


840,126 
859,848 
839,870 
840,180 


. 839,857 
. $40,247 





840,000 
840,459 
. 840,268 | 


840,153 
839,861 
839,825 
839,820 | 
839,044 
839,904 
840,168 
840,352 


840,391 | 
840,238 


. 840,298 





840,133 


. 840,385 


840,183 


840,004 


Gay nor. S3¢§ 





840,267 
830,844 


840,223 


.. 840,000 
. 840,248 


. 839,878 


839,809 


. 840,451 


840,067 
39,812 
839,842 






840,006 


840,016 
840,000 


840 446 





.. 840,404 
. 840,438 


R39,959 


840,042 
840,110 
840,147 | 
839, 898 
839,906 
840,112 
839,876 


. 840,061 


840,062 


. 839,954 


840,347 


839,824 
839,837 
Re ) 








840.4 a9 | | 


840,382 | 
839,983 


840,102 





840,068 
840,216 


839,816 
840,201 


840,344 


840,245 


839,923 


839,914 
840,017 


1st 
839,949 
5 tl 


840.252 
840,108 
840,025 


840,003 





Electrical Department RICHARDSON ENGINEERING COMPANY, HARTFORD, CONN. 
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roads at this 
season of the year is particularly uncomfortable 


Motoring over frozen, rutted 


equipped with the 


Kilgore Pneumatic Shock Eliminator 


A car fitted with the Kilgore device rides 
smoothly and easily over the roughest roads, 
because all excessive bumping and plunging 
rebound is absorbed by the pneumatic cylinders 
without interfering with the natural spring actien. 
Action is Automatic. No oiling or adjusting. Write for descriptive matter ; 
endorsements of prominent car owners. 


KILGORE AUTO AIR CUSHION COMPANY 
62 Columbus Avenue, Boston 
New York Branch, 2023 Broadway, Hotel Vevada Building 
On exhibition at the Madison Square Garden Show, January 12th to 19th 





Elevated platform, Space number 69 


> Che Next Bump May Mean a Break 


as well as decidedly injurious to a car, unless it is q 


a. Be in 
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MORE 


are used all the time 


the time. 


Just compare any part from 
the hinge on the door to the 
reflector or lens with a like 
part of any other make and 
you will understand the reason for this. 

They really are the best built and made by the oldest and 
largest lamp and generator makers in the world. 

Sounds big? —Perhaps—but it’s honest—like the quality. 

A careful comparison of Solars with all others will insure 
Lamp Satisfaction to you and the order to 


BADGER BRASS MFG. CO., *©x9s"4 


Eastern Branch: 
lith Avenue, 36th and 37th Streets, New York City. 












Prices from $150 to $5000 








ae from. Send for complete list No. 129 











| 


than all other kinds some of 





Automobile Bargains 


/ Largest Dealers and Brokers of New and 
Second-hand Automobiles in the World 


300 to 500 machines always on hand to select 


TIMES SQUARE AUTOMOBILE CO., 215-217 W. 48th St., New Yor City 











= The Paris Automobile Show 


The current issue of the Sctentiric AMERICAN 
Supptement No. 1619 contains a full illus- 
trated description of the novelties exhibited 
at the Paris Automobile Show. ‘The article 
is written by our special correspondent. For 
the Suppie- 


Order from 


European improvements, read 
Price 10 cents by mail. 


or from 


MENT. 
your newsdealer 


Munn & Gompany 
361 Broadway - - ° 


SS 














New York 
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The best line of cars ever produced; 


nexcelled for Speed, Endurance, 
Reliability, Comfort and Elegance. 


Ral earing crank shaft ind ball-bearing cam 
shaft two complete systems of ignition, 
ast aluminum bodies, etc, 


Model F, 4 cyl., 40H. P. 
Model H, 4 cyl., 50H. P. 
Model L, 6 cyl., 75H. P. 
NATIONAL MOTOR VEHICLE Co., 
1019 BE. 22d St., Indianapolis, Ind. 


Members American Motor Car Mfrs. Ansn., N. Y. 











Freeman's Folding' 


Auto Chair 


will give you extra seats tn your tonneau 
without crowding anyone he frame is 
made of crucibie steel and japan- 
ned black. The seat and back 
est ts upholstered tp artificial. 
water-proof leather. Wil) stand 
x0) Ibs. under strain. Folds flat 
to store in box or under seat. 
Mize: seat 18 inches high, 0 inches 
wide. 


Sold by oll Aute Supply Houses 
or by usd 








Descriptive Folder Free 
RACINE METAL CHAIR CO. 
410 Main Street RACINE, WIS. 





ao () 


SLIDING F 


> wheel 1 








ta ’ sy , . A 
“liding Furniture Shoe 


Linea daniels FAIR MEG 731 Fitth Street, Racine 


f NEU MEISTER 
North Water ™t Keckiord, 


INNER. TUBES 


will largely 

















Obviate Tire Troubles 


STRONGEST TUBES 


Imported or Domestic 
PARKER, STEARNS 4 CO. 


228 and 229 South St., New York, VU. S. A. 
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Are described from the technical 
standpoint in the following Scientific 
American Supplements. 





Each Suppl nt named costs 10 cents 
by mail: 

commEr RCIAL USES OF PEAT. 

IENTIFIC AMERICAN SUPPLEMENT 1324. 

The article enumerates the principal peat 

bogs and states their financial possibilities, 


GERMAN BRIQUETTING MACHIN- 
REY IN AMERICA. oe 
AMERICAN SurrPLementT 141 A valu- 
able economic report. 

A NEW ELECTRICAL PROC Ss 
FOR THE MANUPFACTLt Ee ‘OF 
PRAT FUEL. Screntiric AMERICAN 
ScrrLement 1492. The paper fully des- 
cribes the Beasey process. 

LIGNITK, PEAT, AND COAL DUST 
PORL, ScientTiric AMERICAN SuPPLE 
ment 1496. A careful consideration of 
German methods, 

POMESTi< COKE AND BEI- 
qt TES FROM BRETORT 
TOKE OVENS. By R. M. Atwater 
SCIENTIFIC AMERICAN SUPPLEMENT 1211. 
A valuable monograp! y an expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUE gy SCIENTIFIK 

AMERICAN SUPPLEMENT 1224. An article 

{ ribin and illustrating an American 

rigquetting machine. 

















Price 10 cents each, by mail. 
Order through your Newsdealer or from 
MUNN & COMPANY 
361 Broedway NEW YORK 





SUBSTITUTES FOR COAL’ 














Fire extinguishers jlarm for automatic 
Ww Goldthwait 

Fire extingul shers alarm for antomatk 
F Rice 


Firearm, P. Lister 

Firearm, P. Mulock ° 
Fireproof building construction, ( Collins 
Fireproof structu-e, J. D. Ripson 
Fireworks, L. Nordlinger 

Flasks, packing, H. W Lengfelder 

Floor scraper, F. F. Hasse 

Flue stop, J. H. Kinley . 

Fluid joint, flexible, ¢ G. Hawley. .840,324, 
Fluid pressure brake, A. Parker-Smith, 


Finid pressure brake, W. H. Sauvage 
Fluid pressure engine, R. H. Stollar 
Fluids, apparatus for the mechanical clari 
fication of, W. Rottmann 
Fly trap, J. 0. Windust 
Folding machine, W Spaickhaver 
Food substances, dehydrating, FE. W. ¢ 
Frames and tubes, manufacture of, 
FP. Verachave 
Frosting or icing pan, W. F. Morris 
Fuse, detonating, H. Maxim 
Garmeat hanger, T. F. O'Connell. 
Garment hanger, G. W. Cook. 
Garment pad, J. Z. Mathieu esceccse 
Gas and coking, apparatus for ‘making, L 
P. Lowe ° ° 
Gas burner, P. Seller .......... 
Gas engine, D. M,. Tuttle ...... 
Gas generator, J. D. Dawson ... 
Gas generator, acetylene, C. W, Waymire 
Gas producer, I Evermann .. 
Gas seal box and washer, combined, 1. N 
Enright . ee 
change speed, F A. Ferguson 
transmiseion, J. Schmidt, Jr 
variable speed, J. P. Davis 
Gearing alternating rotary, 8. Loe. 
Gearing, worm, 8. Otis ° 
Eieaedenwinn method and apparatus, sheet, 
Colburn 
Glass plates, mold for blown, 8. I. Butters 
Glass tank, M. J. Owens 
Glassware manufacturing apparatus, hollow, 
Fr. A. Gross 
Governor, R, L. Johnson 
Grader and scraper, combined, G E Le 





E 





Grader, road, L. Matthews 
Grader, road, E. Fahrney 
Grain and ear-corn elevator, B. Cunning 
ham . eee 
Grain drill, D. A Sehutt oe . 
Gramophone speed indicator, C. A. Cornwall 
Grinding machine, calendar roll and knife, 
inton covcee 
Gun, magazine, W “HH Gates. . 
Guns, revolver attachment for, I. “Adrianson 
Gyratory crusher, J. B. Rhodes....... . 
Gyratory crusher, W, A. Spring............ 
Halter, H. Bramer 


. 840,10 








839,802 
840,278 
29, 890 
840,436 





840,447 





S3U ‘863 
840, 157 






840,433 
S 7 
840,245 
840,006 
S403 “) 
ni 


840.075 
840,306 





839,814 
840,020 
839,920 


840,072 


. 840,300 


839,978 
839,891 
839,901 


. 839,080 


Hammer controlling me ans, W. W. Word.. 840,083 
Hammer, magnetic tack, J. A. R. Damonte. 840,441 
Hanger, J. H, Herbener sesceesseesees 680,843 
ee, We MEE cécacooeee esescocceenns 839,799 
"Ss 8 9 ere 839,887 
Harrow, folding, F. Adix cosceccccsses GS0,800 
Harrow rider attachment, F. Adix.......... 839,801 


Harvester attachment, H. EB. Johnson 

Harvester, beet, W. EB. Sleight — 

Harvester, cane, Melancon Mavor.. 

Harvester cutting apparatus, C. L. Hummel 

Harvesting and cultivating machines, —_ 
for root, G, F. Conner.. 


Hay loader, H. J. Lormis ... ooee I 


Header reel, adjustable, R ii. Ac *kerman 

Heater, W. F. MeGuire ‘ + 

Heating materials, electrically, L. Col 
ns, 2 

Heel cushion, 1 T. Story 

Helix-forming machine, T. E. Drohan 

Hinge, G. Holden . 

Hinge attachment for screen doors, spring, 
R Suter 

Hinger mange A. Schroeder 

Hoisting bucket, automatic dumping and 
righting, W. T. Krausch e 

Hoisting machine, A. E. Handy 

Hook and eye, B. F. Gable 

Hook and eye, J. 8. C. Sowar 

Horse controlling device, J. G. Michaeli 

Hose nogzele, F. J. Christman 

Hose or tubes, machine for manufacturing, 

Hyde 

Hose supporter, J. Mann 

Hose supporter clasp, P. 8. Bauer 

Hot water bags, electric heating attachment 
for, C. V. Hill . 


Hot heating attachment for, 





c 
Hub, J. E. Sapp oecet 
Hub cap, J. W. Summers 
Hydraulic and pneumatic apparatus, 
Jones e eee 
Hydrocarbon burner, Blain & Smith. 
lee cream freezer, L. Sturges 
ineulator, A. Johnson 
Journal lubricating device, car axle, 
rison & Williams ecccccccsee 
Keyless lock, O. M. Farrand... 
Ladder, H. W. Pease ...... 
Lamp, G By Pee ceoscoceces 
Lamp FP. Muschenheim .... 
Lamp, signe al, F. D. Spear......... 
Lantern globe lifting attachment, F. A. 
BORWOPtMOP oncccccccccscessscccesecs 
Latch, sliding door, R. "Campbell corsceccese 
Latches, belt for rim, W. A. Marbach. 
Lathe, automatic, G. W. Pringle 
Lathe heating device, spinning, R. 
Lathe spindle, J. Hartness 
Leather treating machine, W B. 
Ledger and index, combination, 
Thompson . 
Lens, bifocal, H. C Joerden 
Life-belt, A. Gros ° 
Lifting mechanism, J. R. Miller 
Lightning arrester, M. O. Troy......... 
Lightning arrester connection, BE. A. Bald- 
win : . 
Lime hydrating apparatus, M "Mauran.. 
Liquid separator, centrifugal, C. H. Hackett 




















Load binder A L. Cox 839, 990, 

Loading device, B. 8S. Crocke od 
Loading machine, F. K. Holmested. eocccese 
Lock See Keyless lock. 


Lock and latch, combined, L. H. Mullikin. 
Lock bolt, A. Dumont accuses 
Locking mechanism, jail, W. R. Kales 
Locomotive, Reid & Ramsay - ° > 
Locomotive, G. G, Davis covsccocve 
Locomotive tender, W. L. Baskins......... 
Log transfer, 8 .L. Vance P ee 
Loom filling. detecting mechanism, C. F 
Roper . dene 6ae6eee 
Loom, pile fabric H Sarafian soe 
Loom, pile fabric, } A. Whitmore 
Loom, warp stop-motion, J. Bim peecese 
Looms, device or automatically stopping, 
( Adams . . 
Lubricator, 0. A. Shipley 
Machine driving means, P. EB. Clark. . 
Machinery tripping mechanism, C. E. Gless 








Mall J. Becker 

Mall, index cell-case equipment for de 
livery of, Howard & McKee 

Masts, pipes, hollow piles, etc., process and 
apparatus for manufacturing hollow, H 





Meal from wheat and other farinaceous 
products of poor baking quality, pro 
duction of, L. Rappeport we 

Measure for fabrics, G. W. Davis... 

Measuring quantities of liquid, arrangement 
for, T. Hillmer e0cee 

Meat cutting machine, F. A. Capener, et al 

Metal articles, means for making hollow 
Schumacher & Tyson . se 

Metal bending machine, R. D. Patterson 

Metal swaging apparatus, 0. Briede 

Meters, record slip for, G. E. Hawkins 


Micrometer gage, . A. Marsh 
Millboard making machine, W. Silliman, 
840,386 
Minerals, roasting of pyritous, G. Ram 
baldini oe . 


Miner's gold pan, TT Hussey . : 
Mitering machine, W. Battensby .......... 
Motive power engine, L. M. Kellogg. . 





-» 840,335 
.. 840,166 
. 839,045 
839,850 





840,235 


840,044 
840,170 
840,060 


. 889,847 


s. 39,811 


839 01 





840,060 
840,379 
840,172 









840,026 


840,261 





oan 0ao 


840,175 
839,998 
840,318 
840,082 
840,028 


840,036 
840,076 
840,057 





840,084 
. 840,004 
840,199 


840,127 
840,200 


840,332 


839,895 


839,889 
840,047 


840,210 
840,041 


840,091 

839,951 
840 426 
839,927 
839,943 
840,387 
840,253 
R40. 3933 
830,807 
8UY, YUO 











THE 


Springfield Motometer 


This instrument will tell HOW FAST, you are going, 
HOW FAR on each trip and HOW MANY MILES 
your car goes the whole season. It is an Automobile 
Speedometer Perfect in Every Detail. The Speedome- 
ter for Best Service and Least Trouble. The One Abso 
lute Essential in a Speedometer is 


ACCURACY 


The Springfield has it, Guaranteed and Proven by Posi 
tive, Indisputable Demonstration at 
THE BIG SHOWS. 

Come and see it done. 

This Accuracy is based on 
An Absolutely Correct Mechanical Principle. 

One which commands the approval of the Automobile or Mechanical Expert. | 

It is built right and built to stay right. | 

It is a thoroughly practical instrument, made by practical people for practical use. 

It is beautiful inside and out. 

It is by far the easiest speedometer to read from the seat. 

The whole scale is in sight and remains in sight. 

The Springfield has the only vertical scale ;—High speed, high pointer ;—Low 
speed, low pointer. 

You soon know it as well as you know your watch dial. More than this, the 
pointer stays put. Nothing but a change in the speed of the car will 
move it a hair’s breadth. It is held rigidly in place. 

Finally, the Springfield is sold at 


A FAIR PRICE 


—a price fair to you and to ourselves; a price based on 
cost plus a manufacturing profit. 

We could price it higher, but we couldn’t build it better. 
Our price pays for the best there isin material, workmanship 
and finish. 

We want you to know why these things are so. 
Write for our Catalog and Booklet, ‘‘ Facts.’’ 











For any size wheel, with fittings for any car. 


60 mile Instrument, complete, - $50.00 
100 kilometer Instrument, complete, 50.00 


The R. H. SMITH MANUFACTURING CO. 


SPRINGFIELD, MASS., U. S. A. 





Established 1865. Incorporated 1883. 


























“$250 Will Buy This Practical Automobile 






Rubber Tires 
$25.00 Extra 


Hundreds of “SUCCESS” Automobiles are now in use all over the country and every one is giving 
rfect satisfaction. It is a light, strong, steel-tired Automobile Runabout, built upon the buggy principle, 
nvented by an engineer with ten years of practical experience in automobile conéetruction. Speed from 

i to I'climber. miles per hour; two speeds forward, and reverse; travels over any kind of road and is a 
good bill climbe 

The “SUCCESS” is absolutely safe, durabie. gue reliable. [t is what thousands have long been 

waiting for—a practical automobile at a price a he reach of any one who keeps a horse and bugey. It 
occupies a distinetive place in the Automobile Wor 

1997 Model bas an extra powerfal four > P. engine and special dust proof ball-bearing ries. Price, 
$275.00. We also build a ten bh. p- machine for $400.00. To Carriage Mfrs.: Shop rights $15 per bu Igy. W rite to-day 
for descriptive literature and let us tell you what many owners think of the “ SUCCEsS” AU" oMOmtLS 


_| SUCCESS AUTO-BUGGY MFG. CO., Inc., 532 DeBaliviere Ave., St. Louis 


GRAYS DAVIS~ 


HIGHGRADE~ 





AKA R- 
AUTOMOBILE— 
MPS— 


~MASS. 
~ Bie 
































JANUARY 12, 1907. 


Scientific: American 
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Wood- -working 
Machinery 


For ripping, Ccross-cut- 
ting, mitering, grooving, 
boring, scroll-sawing edge 
moulding, mortising; or 
working wood in any man- 
ner. Send for catalogue A. 
The Seneca Falls M’f’g Co., 
095 Water St., Seneca Falis, N. Y. 


Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND ‘ 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St. » Cnetnnetl, 0. 









and Terres Luthes. Plan- 
Fo ot and Power 2° Shapers, and Oril) Presses. 
. 24 St. Cincinnati, O. 


SHEPARD LATHE CO,, "iss Ww 


Veeder 
Counters 


to register reciprocating 

movements or evolu 

tions. Cut full size. 

Booklet Pree 

VEEDER MFG. CO. 
18 Sargeant St. 
Hartford, Conn. 
Cyclotneters, Odometers, 
Tachometers, Counters 
and Fine Castings. 





2” Its triangular shone prevents 
entangli and gives three times 
the capacity of any oeber Clip for 
attaching papers toget 
Best & Cheapest. Ail ‘Stationers. 
CLIPPER MFG. CO., 
401 West 124th St., New York, U.8.A 


bor free samples and information write to us. 





BRASS OR STEEL 


SU Eke. 


Manufactory Established 1761: 
Lead-Colored & Slate Pencils. Rubber Pande. 
Erasers, Inks, Penholders, Rule Wa 
Improved Calculating —" 
Send for descriptive Oircular S. | 
44-60 East 23d Street, New York, N. Y. | 
Grand Prize, Highest Award, St. Louls, 1904. 


THE EUREKA CLIP 


The most nseful article ever invented 
for the purpose. Indisvensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally Book marker and paper clip. 
Does not mutiiate the paper. Can be 
used repeatediy. In boxes of 100 for 2c. 
To be had of all booksellers, stationers 
and no.ion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
afacturea by Consolidated Safety 
Pin Co., Box 121. Bloomfield, | 


Cc olors. 





TON e218 












GUNSMITHS. TOOL 
» MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 
From 9-in. to 13-in. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalg. 
W.F.&JNO. BARNES CO. 
Established 18 | 
1999 Raby St.. Rockr 














Our Hand Book on I ae 


ete., gent free Patents procured t 
Munn & Co. receive free notice in the 


ScrentTiFic AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Branca Orrice: 625 F St.,Washing*on, D.C. 


Automatic Water Supply 


Most economical. reliable and omens. 
If you have running water the Niagara 
engines will elevate % feet for 
each foot-fall omainaite from 
Spring, brook, or river. de 

livered to any distance. 
Write for catalogue. 


Niagara Hydraulic Engine Co. 
140 Nassau St., N.Y. 


7 ~ 

RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with a apparatus. A thoruughiy 
Practical article written by an amateur who has had ex- 
perience in rubber stamp making One iustration. 
Contained in SUPPLEMEST 1110. Price 10 cents. r 
sale by Munn & Co. and all newsdealers. 


THE B. F. BARNES 
14-INCH png es 


is twee for work from 1-16 inch to 

strong, substantial. well built 
ori Plain lever or power feed as desired. 
We build a full line of Drills. Al!) sizes 
furnished in Gangs Alsu bave $inch, 
and ll-inch Screw Cutting Lathes, and a 
2%4x2-inch Wet Tool Grinder. Catalog 8 
on request. 


B. F. BARNES COMPANY, Rockford. ill. 
Euro penn | Branch, 149 Quese Victoria 8t., Lend Victoria St., Londen, EC. 










J AGER Marine 
4-Cycle Engines 


Skillfully designed and well | 
built. Single lever control, com- 
bi automatic carburettor 
with spark advance. 







trying conditions 
Sizes 3to@h. p. Send for catalog. 
CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 





A Home-lade 100-Mile |: 


Wireless Telegraph Set 


Read SctENTIPIC AMERICAN a wes EMENT 16% fora 
thorough, ciear description, by A. erick Collins, of 
Phe constructic ston of a 100-mile <keni telegraph outfit. 
Pamerous, a¢ equate diagrams accompany the text. 
nen 0 cents oe mail. Order frum your newsdealer or 





MUNN & CO., 361 Broadway, Mew York 


pouiaten, 
Rensha 
Motors, soase- adjusting | means — 
nating current, 
Motors, soguiatiog 


alternating current, C. 


oo 
alternating ‘urrent 


MOD cence ccctccentesneessaceue 
Music recording device, Swing & Graner 
Music _f .  peesser aeeaeen ee “ 








o CROEEE ccccccccecesecesccege 
Musteal” instruments, automatic mechanism 
for playing, A. B, Olmey..........+.... 889,880 
Necktie holder, J. L, Sutherland.. +» 840,173 





Nozzle wagon, G. + 840,287 
Nut lock, W. D. + 840,1 

Nut lock, D. W. +» 840,249 
Nut lock, J. B. oe + 840,390 
Oil burner, crude, J. Harleman. . 840,059 





Oil burner, crude, M. A, Fesler....... 840,448 
Oll its tarry or asphaltic constituents, with 
gas as a by-product, apparatus for re- 
covering from, L. P. Lowe........ ++++ 839,940 
Ore separator, M. R. le. 840,354 
Organs or . -— 1 instrument for play- 


Jo ‘ 
Oxyhemoglobin, mating a solution “of, w. 
- J. Hen@rikezoon .......sccssnescees 840,326 
Packing for rocking or casetins 


shafts, metallic, A. D. 840,358 


Packing, metallic piston, N. Pilaum 840,250 
Packing, piston, J. J, Redner. 839,800 





Packing ring, A, EB. Sparrow 200 
Packing, self-acting membrane, P. Wirsching $40,408 
Pad. See Garment pad. 
Painter's striping A stenciling wheel, C. 

i QOGROGE: 50s ceo dati’ isin caged ttT odes 840,308 
Paper-bag machine, W. A. Lorenz . 840,073 





Paper-making machine, Ss. Milne. 840,228 
Paper-making machines, feed mecha 
for calender rolls of, R. Smith........ - ne 


Paper retaining device, G. W. Donning.. 
Peanut shock protector, J. b Bangley.. 
Peeler, vegetable, J. «w F. Kerr 
Pen, fountain, B. B, Goldsmith 
Pen, ruling, Alexander & Fox.. 
Fencil holder, 8. 
Pencil sharpening machine, F. E. V, Baines 839,806 
Pencils, eraser for lead, L. J. Recken- 








dorfer .. We Cais cde 600+ 0000 Genes 840,372 
Pendent switch, H. C. W RRS -. 840,182 
Perfumery package, J. Blocki .. : .. 840,105 
Permutetion lock, E. BE. Quaintance .. 840,088 
Phase-adjusting apparatus, B. G. Lamme. . 839,936 
——— and disk holder, W. C. Spur- 

nn | Jcpthionk se heres Cele ee 839,902 
P halen. sound re gulator, A. H., 


Ryder.. 840,089 
exhibiting diffraction, F. B. 


Photographs, 
oseeeseees 839,853 


BOOM: ods vv ndkeocesoos Uasgice 


Pianissimo de vice, Reeps & Nott.........-. 840,254 
Piano action, R. M. Squire...... .. 839,903 





Piano and organ keys, machine for ‘lay ng 
off patterns on and otherwise preparing 
boards for the manufacture of, : 
Schneider .. Sia tees dtees 840,200 
Piano, mechanically ‘operated, FP. V. Crofut. 840,302 
Piano players, sheet- — mechanism for, 
F. P. Smith os 
J. N. Brown.. 






Piano tool, 





Pile and forming the same, A. A. Raymond 839,954 
Pipe flanging machine, C. R. McKibben. 840,154 
Pipe hanger, J. BE, Johnson. . 840,387 
Pipe tension joint, F. McC luskey jh onsen . 839,947 
Pipes, reservoirs, and the like of strength- 
ened cement and concrete, skeleton for, 
F. BE. Bocquet ...... . 840,203 
| Pistol, magazine, J. H. Wesson. pe a 839,911 
Piston rod connection, L. Ande son. a éeavace 840,190 
Pitman connec tion, W. H. Glassburn.. .. 840,455 
Plane, carpenter's, W. F. Arnold.......... 840,418 
| Planter and fertilizer distributer, “seed, F. 
y SND. Dein os desis acs ee .«.. 840,274 
Planter, corn, L. R. Gilcbrist............- 840,454 
| Plastic materials, machine for molding, A 
Lutze os ‘ .+.. 839,941 
Platform, dumping. F. Ww. ri Yooley . ates eeetet 839,813 
Pliers, C, A. Frits ...... seeeses ss 830,903 
Plow, A. Lindgre Dp . 840,350 
. are M. Pearson ps bSTIcsSVCC CRSA Deco Ee 
ow and seeder, F. Thurrid........:...... 840,177 
P — attachment, T. Wiegert ... .......... 840,405 
Plow, cotton thinning, W. A. em. bewesk on 839,827 
Plow handle, F. R. Stewart. ceeeess 840,393 
Plow, wheel, G. W. Barne tt. 840.421 
Pneumatic tree, D. M. Reid....... . 840.160 
Pneumatic tub. «system, B. C. Batcheller.. 840,194 
Polishing composition, making a, M. & E. 
MND -.c . o-caupacehenaancedevvees ... 840,167 
Potato masher, A. T. ’ Stewart . 840,392 
Powder distributer, C. H Legge it. "840,141, 840,192 
Powder, pattern, G. Pinkus 840,251 


Power transmission device, F. de Coligny : . 839,989 
Pressure gage, W. H. Bristol. oiadnéian R39, 982 
Pressure indicator and recorder, W. H. 


Bristol . . -+++.» 839,081 
Printers’ rollers, machine for "cleaning, Cc, 
+ B. Cutler . 840,440 


Printing and like mac bine “*, ‘de ’ © for feed- 
ing sheets to, Hodgkir 


c son. 
dry attachment, address, Ww. L. 








<46héle 
Buck- 














Foes sees ° : 840.4 
Printing machine, yarn, w. 840,3. 
Propeller, boat, S. N. Edgar 839,826 
Propetler, marine, O. P. Smith. ......csceos 839,897 
Pulley casing, sheet metal, F. BE. Sloan.... 840,265 
Pulley for pulverizing mills, G Rudnick. 840,162 
Pulley, sheet metal sash, Sloan... .. 840,389 
Pump, H. Jones 5 EOF wal . 840,004 
Pomp, T. Butler 4 .. 840,430 
Pump base, Lea & Deg ... 840,138 
Pump casing, multiple. Petia. lea & 
| eotcns .. 840,137 
Pumps, means foi balane ing “centrifugal, J 
OER vce dt cdpcecves 840,116 
Puzzle, L. B. Lincoln . $40,144 
Rail fastener, W. P. Johnson 840.219 
Rail joint, M. Nemecek psevunean 840,239 
Rail joint, J. H. Price 840,368 
Rall joint, J. BE. Beaver ......... . 840,424 
Rail securing device, track, W. Scott. 839,894 
Rail tie and fastener, W. F. Walker. 839,972 
Railway stock guard, W. E. Wahlin 840,030 
Railway tie, McLean & Swanson. — 830,874 
Railway vehicle coupling, E. Ulbrich . .. 839,907 
Railway weigh bridge, E. von Miklos.. . 839,046 
ailways, contact shoe for electric, H. C 
OS Parr 840,087 
Railways sound- de adening means for, J 
Schenbeck . - 840,258 
Rakes, frame construction for side delivery, 
at Ee GE |< vevcau's . 839,968 
Ratchet device, fecd, T. Reiss .-- 889,957 
ee ee eR ... 840,371 
Razor, safety, F. H. Arnold.. ae 840,101 
Razor, safety, D. W. & EB. H. Odell .. 840,244 


| Razor, safety, J. J, Fetzer...... cesses 840,449 

| Record-producing machine, G. W. Donning.. 840,117 

Recorder. See Scale recorder. 

Reflector, F. Muller ..:.. 0 giibeaiare 

Reservoirs, controlling me ans “for fluid, J. 
L. Sehureman - 840,168 


840,084 


Rheostat, motor starting, P. H. Zimmer... $40,186 
Roller table, C. L. Taylor ... 840,398 
Roofing, laying, R. W. Bird.. .. 840,103 
| Rope carrier, fall, Delaney & L ambert . 840,448 
Rope clamp, M. F. Smith. avucaue Wah 400 @ 839,965 
Rotary engine, W. Snee ............ 839,967 
Rubber composition ball and making the 

same, hard, Upton. dod . 840,401 
Rubber heel, safety, %. G. Perkins ; .. 839,886 
| Rubber mat. R. K. Gray.... é . 839,834 
Ruling appliance, L Holzermann «eee 40,381 
Sad-iron handle, J. R Cochran. Sobteubon 840,043 
Safe bolt mechaniss and lock, W. H. 

Taylor “ 5% é 840,269 
Sandpapering and Lm ing machine, D. 

IE ka 6k0 cn gis ch b449 pg.00 ..-+ 839,872 
Sash fastener, J. L. Grether..............-+ 840,317 
Sash holder and fastener, A. M. Brister.... 840,427 
Sash lock. window, 8. W. Ekroos.......... 839,828 
Saucepan lid, J . Woolven be . 840,184 
Saw gage and jointer, J. P. Olson... .. 840,155 
Saw handle, crosacut, A. 8. Patton.... -. 840,368 
Saw-setting machine. Watkins & Dye.. . 839,909 
Sawing machine, Gray & Uorning. -.. . 840,314 
Sawing machine, 0. ©. Hoar . 840,230 
Sawing machine, J. G. Pedley........-+.««. R40,: 
Scale recorder, F. B. Hays . B39,841 
meme, Es BA, FOORS 2... cde ccccccsvcseseveces 840,125 
Seal, car door, C, Columbus... 840,434 


Seat back for drivers’ seats, BR. H. Yale... 839,976 


Saving 
Energy 


means much in these 
strenuous days. 
is why 


} Wooden Tanks 


Any Size or Shape 


Steel Towers 
Any Height 


That 


Telephone 


Service 
is so helpful in both 
home and office. 


NEW YORK TELEPHONE Co. 
15 Dey Strect. 


MANUFACTURERS 
BALTIMORE CITY, MD. 
CATALOGUE GRATIS 











Write 
to-day 







1 9 0 6 
THOMAS 
AUTO- BI 


-- rpleet aes toner ete orn the 

: erywhere. a 

THE THOMAS AUTOR Con oe 
eSaio, XN. ¥. 


1450 Niagara Street 
ELECTRICAL APPARATUS REPRE 


MOTSINGER AUTO- SPARKER 


starts and runs 

ae Engines without Batteries. 
o other machine can do it successfully 
tor, Teck of original patents owned by un, 
No twist motion in our drive. No belt 
or switch necemary. No batteries 
whatever, “a = 2 
jump-spark. ater an just-proof, 

fai guaranteed. 


MOTSINGER DEVICE MFG. CO, 
14 Main Street, Pendleton, Ind., U. 5, A, 





Ne. 44. Pr 


Model 
Three Horse ow 
market. 









ouees | by Convensioens Diagreme in, Drawtnes- Bitty by 

“é ” jagram. owing the usual method of ilivetra:ing e 
trical apparatus in drawings. A labor savi 

TH E LEADER. Contained in SUPPLEMENT tree. Mt, oo paper. 

14 H. P. Gasolene Auto-Marine Engine 


For sale by Munn & Co. and all 

Built like » watch, Peautifully Finished. Acco-| ge gm g 

rately Constructed. Light, Strong, Reliable, and M oO T ORCY< y CL iL Es | $40 

olseleas in operation. a — hes 

. from 15 to 19 feet in ‘ complete, Send fi No. 102 o i 

_@u _ en £5, Thoroughly sie se Bo .. for List No. 30: tan e v 
Control, Com tive Cata- Cc ASTINGS —ii¢ hb. &, to Sh. p., 

=r and  Couded. bie for 

¢ autome ane motor 


ah. (A e@ und statiousry pur 


> » cotls, 
hy eo, belie, palieys. Cute- 





CLAUDE SINTZ, 
} 292 S. Front St., Grand Rapids, Mich. 











SPRINGFIELD ABRASIVE POLISHING 


HARRY R. GEER CO., 1016 Pine ‘Street, . Louis, Mo, 
‘9 Anmerion. 
WHEELS AND BLOCKS. 


hehe hand ezelaalve motoreycle supply bouse 





Usgad for polishing mechistery cutlery ——- Into Pj 
car ce Hetiateh dics || Your DICYCIG “a Motorcycle 


Makes a very smooth surf: 
without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Verpereneues in 


different af Write for price list 
and special trade discounts. 


The Springfield Tire and Rubber Co., 
SPRINGFIELD, Onto, U. 8. A. 


at small cost by attaching 

9 agitparss ong Be aye 
1... Power 

This includes ali oat 

» Anyone ¢ on easily make a 


we motorcycle, 
2.30 niles an hour. 
5 HP. Materecrcies. 


d stamp for catalon 














MOTORCYCLE EQUIPMENT CO,. 5 Lake, Hammondeport, &. ¥. 








A MONEY MAKING 
MAC 


oa gene on. «| Atttomobile Running Gears 





gives satisfaction to the public i the 


wonderful 
: WITH PRESSED STEEL OR ANGLE 
PHOTOSCOPE. IRON FRAMES 


Takes one’s Rotonregh and produces it 
ready framed inside of minute! It can Also all styles of bodies. 


Write for catalogne at once, 
M. & KLINE mentioning this paper, 
Burraro, N. ¥. | BORBEIN AUTO CO., 2109 North Ninth Street, St. Louis. Mo. 
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YOU NEED IT! 


Modern Gas-Engines 


AND 


Producer-Gas Plants 


By R. E. MATHOT, M.E. 
Bound in Cloth 


Price $2.50, Postpaid 


314 Pages 152 Illustrations 








aSssSCeee 








A Practical Guide for the Gas-Engine Designer and User. 

A book that tells how to construct, select, buy, install, operate, . 
and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear drawings. 

The only book that thoroughly discusses producer-gas, the com- 
ing fuel for gas-engines. Every important pressure and suction 
producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 








ISSSSESE 
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" and save money 
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Stearns & Co., 226 South St.. 
‘DRILLING 


WE LL mecnnes 


Over 70 sizes and styles, for drilling either deep cr 
shatiow wells in any kind of soil or rock. Mounted 
on wheels or on Silla, With engines or horse powers. 
Strong, simple and durable. Any mechanic cao 
@peraie them easily, Send for catalog. 

WILLIAMS BROS., Ithaca, §. Y. 
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Shebtly Typewriters 
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te put th perfect adjustmer * sbettne 
than new. Shipped approval, free «x 
ae new Visible Stoles inachines, butit to sell for VS — | 
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Rockwell-Barnes Co., 1769 Baldwin Bidg.. Chicago, II. 


®8u USE GRINDSTONES ? 
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The CLEVELAND STONE CO, 
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How to Construct 
An Independent Interrupter 
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In SCIENTIFIC AMERICAN SUPPLEMENT, 
Frederick Collings describes 


1615, 
fully and clearly with 
the be'p of good drawings how an independent multiple 


verrupter "ay be constructed for a large induction | 
ort 
This arciele should be read in connection with | 
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPI ne | 
“err, 1605, “Hew te Construct a 100-Mile | 
Wireless Telegraph Outft.”’ 
Each Sopplement costs 10 cents; ® cents for the | 
two. Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York 
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Wagon loader, I I Rothacher 

Wagon, transfer, N. ( Bassett 

Wall brace or tie, A. T, Lewis 

Walls, collapsible core for plastic building, 
WwW. E De Lhorhe 

Walls, form for plastic building, W BE. 
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Washing machine wringer support, W. 8. 8 
Rodgers 

Watchease pendant, A. A. Stenhouse 

Water loset seat, C. Willme 

Water closet seat, F. W. Kingsbury 

Water closet tank, F. W. Kingsbury 
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P. G. Griffith . 
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JAMAICA 





Unsurpassed service by the magnificent Twin Screw KRONPRINZESSIN CECILIE 


(9,000 tons), weekly sailings by S. S. Prinz 
Friedrich, Prinz Waldemar, Prinz Sigismund, 
in the West Indies service with accommodatic 
vacation trips of Two, 
upwards, including all expenses. 


Three and Four Weeks’ 


Aug. Wilhelm, Prinz Joachim, Frinz Eitel 
&c. These are the most modern ;essels 
ms equal to best transatlantic liners. Superb 


duration, from $72.00-$121.00 and 





Hotel accommodations in Jamaica now equal to best American resort hotels. 





For Full Information and Booklets, address 


HAMBURG-AMERICAN LINE, 35-37 Broadway, New York 


1229 Walnut St., Philadelphia, Pa. 
908 Market St., San Francisco, Cal. 


159 Randolph St., Chicago, Ill. 


9 State St., 
901 Olive St., St. Louis, Mo. 


Beston, Mass. 


AGENCIES 1N ALL LARGE CITIES 








Pocket Battery Ammeter 


0 to 30 AMPERES 


Indicates in EITHER DI- 
RECTION of current. 


Every instrument is cali- 
brated to an accurate stand- 


ard. 





PRICE $3.50 


ELDREDGE ELECTRIC MFG. CO. 
No. 9 P. O. Square, Springfield, Wass. 
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A QUICK AND PERMANENT | 
_REPAIR_FOR INNER TUBES _~ 


TIRE REPAIR PLUG | 





Used by thousands of automobile owners for 
quick repair of punctured inner tubes. Ask 
your dealer to supply you or send $1.00 fora box. 
HUNTINGTON AUTOMOBILE CO., Mirs. 
100 Wall Street, Huntington, N. Y., U. S. A. 
Active Agents Wanted all over the country 











The Maior fut 
Marine Engine for 1907 
1 H. P. $33.15 


New features, better 
engine, stronger, more 
horse power. 
MAJOR en- 
gine can 
be used 
for sta- 
tionary work, If you want agency, write at once. 
DETROIT GAS ENGINE AND MACHINERY CO. 

26 East Congrese © . Detroit, Mich. 


Weeber Shock Reliever 


wiil make your car ride 
with comfort. Send for 
and circular. It will interest you. 


2—For Runabout, $16.50 
4—For Touring Car, $30.00 


c. K. WEEBER MFG. WORKS 
Albany, N. Y., VU. S.A. 














smooth and 
testimonials 





2 Na finwal ” 
Storage Batteries 


For Gasoline Automobile 
and Motor Boat 


Ignition .« Electric Lighting 


National Battery saeges 


GENERAL OFFICES ro) E lac aii 
16 Broadway ) , ad Colo 
New YorRK BUFFALO, N.Y. Go 





cor Use in Offices, Banks, Schools, ete. 


There's Nothing “Just as Good’ 


See that your papers are fastened 
together securely by using Wash 


burne’s Patent Adjustable 
66 99 PAPER 
0. K « PASTENERS 
The *@, K.” has the advantage 
of a tiny but mighty, Indestructi- 


ble piercing point, which goes throngh every sheet, co-acting 
wil a snail rotecting sleeve, to bind and hold with a buall- 
lo slipping. Handso Compact. Strong. 
© taken off with the thamb and finger. Can be 
Iways work. Made of wo 
Put up in wae * bexes o 0 Fasteners eac 
At ail enterprising Stationers. Send 10e. for sample box of 50, 
assorted sizes. Booklet free. 
Liberal discount to the trade. 
JAMES V. WASHBU _ Mfr. 
Syracuse, N- 











THE “*KANT-KLOG” SPRAYERS 


¢ the results withs ame labor 
and fluid. Ly or ag Mee io or coarse sprays from same 
Nozzle. Ten styles. For trees, vines, 
vegetables, whitewashing, etc. 














“*Telim” Wireless Outfit, Complete #7.60, Guaranteed 
work one mile or money refunded. Imported X "Rays tubes, 4 in. dis 
meter, work exce).ent on 134 in. Spark $4.30, Send for free Catalogue. 


ELECTRO IMPORTING ©@O., S7Warren St., New York. 


yess Mount Birds 


inating work for Men, 
Quickie learned in your 
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Classified Advertisements 


Advertising in this column is 4 centsaline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line, Au orders must be accom- 
panied by a remittance. Further information sent on 


request. 


—— 








SALE AND EXCHANGE. 


MEMORIALS OF THE HUGUENOTS IN AMERICA, 
—Historical and biographica!. Svo. Cloth. Lijustrated 
with steel and half-tones and gives information con 
cerning nearly 1,000 Huguenots, who came to America 
in Colonial days. Balance of edition offered ut $1.00 per 
copy. Just half the orizinal subscription price—postpaid. 
For particulars address Huguenot Publishing Co., Box 
2%, Wrightsville, Pa. 


FOR SALE—A one-half interest in all foreign coun 
tries ina Wire and Wireless Automatic Railroad Signal. 
Best on market. Also Trolley Cut-out, which renders 
live wires dead when it breaks. Ali for hg Thousand 





Doilars. Will pay to investigate. c. Phillips, 
Owensboro, Ky. 
WANTED.—Copies of our “ Manufacturer’s Index’ 


yssued some eight years ago. State price. Munn & Co. 


#1 Broadway, New York. 

FOR SALE.— Engine Lathe, swings %¢ in. takes 25 in. 
between centers; complete with ful) set change geara 
to cut all size threads, 3to 40 in.; price only #100. Ad- 

L. F. Grammes & Sons, Allentown, Pa. 


BUSINESS OPPORTUNITIES. 
$5.75 PAID FOR RARE 1855 QUARTBKS.—Keeo all 


money coined before [875 and send 15 cts. at unce for a} 


set of 2 coin and stamp value books. It may mean a for- 
tune to you. C.F. Clarke & Co., Dept. 14, Le Roy, N, Y. 


WE ARE LN POSITION to secure capital, special or 
active partners for good, sound business propositions ; 
we have several clients on hand who will consider busi- 
ness openings that will stand thorough investigation. 
Sam’l T. Bondhus & Co., 9-99 Nassau St. 

WANTED. Several high class representatives, local 
and traveling, to sell anew store necessity which sells for 
$50 to $500. e will send you the names and addresses 
of 2,000 satisfied users. Our proposition is bigh class, 
bonafide and pays nearly 0 per cent. Our references, 
First Nt]. Bank, Chicago, and 2,000 satisfied users. Some 
capital required for stock. Amount depends on terri- 
tory. Money back if desired. State reference, confi- 
dential and qualifications and we will submit contract. 
Pitner Co., 183-189 Lake St., Chicago. 


INCORPORATE.-— Conduct your business by modern 
methods and avoid individual liability. We attend to 
all the details and furnish capital for favorable enter- 
prises. Representatives in all States Write for in 
formation today. The Cerporation Company of Ame- 
rica, 68 Wiliiam st., New York 


DON’T WEAR OUT YOUR BRAIN adding figures. 
Buy a “locke Adder.” Rapid. accurate, simple. dura 
bie. Capacity 999.5 9. Price only $5.0. Bookiet Free. 
C. BE. Locke Mfg. To,, 25 C St., Kensett, lowa, U. 8. A. 

LEARN TO INVENT and develop your ideas for 

rofit; we are not patent lawyers Ke School of 
nventing, P. O. Box 3566, Boston. Further particulars 
free. 


A FEW DOLL \RS will! start a prosperous mail order 
business. We furnish catalogues and everything neces- 
sary. By our easy method failure impossible. Write to- 
day. Milbarn-Hicks Co., 718 Pontiac Building, Chicago. 


AMAZING SCIENTIFIC DISCOVERY and 
tion combined. Science finds fountain of youth. De 
viees that transform electricity into magnetism and 
which aid to revitalize the buman body, thus prevents 
or cures disease, Send for Prospectus uf bacts insuring 
tremendous profits for investment in stock of the Bache 
let General Magnet Co., manufacturers of the Bachelet 
Therapeutic Magnetic Wave Generators, convenient 
for use in every home. Price 80 up. Address H. C. 
Walker, lith Fluor, Flatiron Building, New York. 


FOR SALE. -Portable Compressed 
ing Wagons and Machinery sold tu responsible parties 
to operate in cities of from five thousand inhabitants 
upwards. Each Portable Cleaning Plant has an earning 
capacity of from $80.00 to #870 per day, at a cost of 
about $3.00 per day. Capital required from $#2,000.00 up- 
wards 
upwards. Over 1) companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers. State references Address General Com- 

ressed Air Honse Cleaning Co., 4458 Olive Street, St. 
uis, Mo. 
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inven- 


‘ir House Clean- 


ISELL PATENTS To buy or having one to seil, write 
Chas. A. Scott, 719 Mutuai Life Building, Buffalo, N. Y. 
WE MANUFACTURE 
allkinds. Best equipment 
estimate, stating quantity. 
5-75 Maybury Avenue, Detroit 


MErAL SPECIALTIES of 
Send sketch or model for 
Hayes Manufacturing Co., 

Mich. 


HELP WANTED. 


STEEL SALESMAN Wanted a salesman for High 
Grade Carbon and Alloy Tool Steel Applicants will 
please give reference and state salary expected. Sales- 
man, Box 773, N fork. 


ENGLNEERS.—Civil, Electrical, Mechanical, §& c. 
tural. Wanted for responsible positions at $1,000-$5.000. 
Services strictly confidential. Offices in 12 cities. Write 
us to-day. Hapgoods, 36 Broadway, New Yurk. 


WANTED.—A Foreman to take charge of machine 
shop in manufacturing plant. baving from 12 to I4 ma- 
chinists in his charge. Applicant must be thoroughly 
gomee in the manafacturing of blanking and drawing 

ies. Good position for the right party. State salary 
and give references. Foreman, Box 173, New York. 





SITUATIONS WANTED. 


DRAUGHTSMAN.—First-class, expert designer 
Automatic and Electric Machinery, Grad. Mech. En- 
neer of unusual ability is open for engagement. Also 
private work. M. A. Sidon, 1015 Jennings St., Bronx, N.Y. 


of 


PARTNERS WANTED. 


AIRSHIP, Radically different in principle and con 
struction from anything beretofore conceived of by all 
experimenters in both senools of Aeronautics. No 
theories, but practical demonstrated fact. Wart party 
to furnish capitai to acquire patents in principal coun- 
tries. Half interest given in ali patents. Address Jos. 
Henault, Los Angeles, California. 


TYPEWRITERS. 


WHY PAY 8100 for typewriter? We sel] Remingtons. 
Underwoods, Smith Premiers, Olive New Century. 
and all other makes from #10 to 40. N. J. Typewriter 
Exchange, 8 Montgomery 8t., Jersey City, N. J 


AFEW NEW Underwoods, Olivers, Franklins Smith 
miers and other makes from 2 to 5) per cent. less 
Manufacturers price. Ail guaranteed. Quantity limited. 
Standard ‘l'ypewriter Excb., Suite 54, 231 B’war, N. Y. 
TYPEWRITER “ Bargain Dea! direct, 
Ve ager Reminztons, 


8a s’ commissions 
Olivers, $38; ot hers $15, $25, shipped on trial. Old Re- 
liable, Consolidated Typewriter Ex., 43 Broadway, N.Y. 











List” free. 
Underwoods 


SCHOOLS AND COLLEGES. 


PATE LAWS AND OPFICE PRACTICE.—Thor- 
oughly practical course by mail for attorneys and in- 
Yentors. Postal brings free specimen pages and fall in- 
formation. Cor. School of Patent Law, Dept. A, 1858 
Mintwood Place, Washington, D. C. 











PROFESSIONAL CARDS 


ANALYTICAL CHEMIST.—Problems of a chemical 
nature solved. Any sample of manutactured specialty 
analyzed and will show you how to make it. Exclusive 
formulas devised for special needs. Ores 1 

aters, minerals and commercia’ products accurately 

ed. For further information .ddress Carl A. Black, 
B.S¢., Bratenah! Block, Cleveland, 0, 
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Stationary Residential Plants also from $350.00 | 
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PATENTS FOR SALE. 
MAIL-BOX PATENT FOR SALE.— Automatic 


nal, simple durable construction for either rural or ef y 
one: For full particulars, address Wm. T. Morrow, 


WANTED.—Purchaser Cunadian righ just 
4 ¥ id” Turbine Tube Cleaner.” rer wine 4 
avy. 


uaranteed superior to any. Free tri Y 
for tests. Andrews Mfg. Co., hockaway. N. yt a 


PATENTS SOLD ON COMMISSION.- If you wish 
to bay or sell a patent write for particulurs to E. L. 
Ans saad 72 Broad Street, Boston, Patent Sales Exelu- 
sively. 


FACTORY AND MILL SUPPLIES. 


FACTORIES, CUT DOWN YOUR INSURANCE by 
yutting in a Caldwell Tank and Tower for tire proteec- 
ion. Once up, no further expense. Endorsed by all 
insurance companies. References in every section. 
Arkay Stave Co., of Columbus, Miss., says: “Saves us 

)a month.” Iilustrated Catalogue and Price List 
free. W. E, Caldwell Co., Station D D, Louisville, Ky. 





FOUNTAIN PENS. 


FILLS [ITSELF BY A BREATH —No sticky threads, 
no leaky joints. Can't leak. Positively cleanest, most 
practical fountain pen made. Get catalogue. 8. C 
Crocker Pen Co., 79 Nassau St., New York. 


RIGHT FROM THE MANUFACTURERS. — The 
Langill Special Self-tiller, 14-K Gold Pen warranted, No. 
4, Full Chased and Hard Rubber, Send $1.0" money 
order. Langill F. P. & B. Co., 20 Front 8t., New York. 


LET THE LARGES*T Fountain Pen Manufacturer to 
the mail-order and export trade send you direct a 14- 
karat, solid gold, diamond-pointed, all hard rubber 
fountain pen fora dollar. Kstablished 2] years. lLra 8. 
Barnett, 21 Beekman Street, New York City. 


IDEAL EYE MASSEUR. 

THE SAFEST, SUREST AND MOST SCIENTIFIC 
Treatment for all Bye troubles and Headache. Send 
for Litustrated Treatise oa the Eye, mailed free. The 
Ideal Co., 239 8. Broadway, New York. 








PATTERNS AND MODELS. 


AUTOMOBILE PATTERN WORK A SPRCIALTY. 
Phone No. 1274 Franklin, General Pattern and Mode 
o., 7% Centre St., N. ¥ 4 Write or telephone and 
our representative will be pleased to call. 





PHOTOGRAPHY. 
BLUB PRINT PAPER.- The finest made. Obrig 
Quality stands back of it. 4x5, I6e.: 5x7. 28e.; 8x10, Sée., 
each 2doz. Postage add 3, 4 and 6c. Other sizes in pro- 


portion. Per rol, 42 in. by 10 yds., $225. Send for lists 
of photographic supplies. For full particulars address 
Obrig Camera Co., 47 Fulton Street, New York. 


WE PHOTOGRAPH any thing, any where. 7 time. 
Building, Paintings. Plans, Models, Machinery. Estates, 
ete. Lliustrations for Advertisers. The General Photo- 
graphing Co., 1215 B’way, Daly's Theatre Bldg., N.Y. City 


LUMIERE PLATES, PAPERS & CHEMICALS. 
For 30 years the standand in perope, A free Sample for 
the asking. Write N. Y. Office, 11 West 2th St. Fac- 
tories, Lyons, France, and Burlington, Vt. 





CAS-LIGHTING APPLIANCES. 


“SIMPLIQUE” ELECTRIC GAS LIGHTER. Simple; 
Economica!. Household necessity where gas is used. 
Fits any standard dry battery. Sy mai! $1.0. Without 
battery We. Wm. Roche, 388 Clerk St., Jersey City, N.J. 





MACHINERY FOR SALE. 


IF INTERESTED IN POWER for any kind of light 
manufacturirg, electric lighting, marine or other pur- 
poses, get information on the most improved kerosene 
oll engine by serding for catalogue to Remington Oil 
Engine Co., 41 Park Row. 


ALWAYS ON HAND. good second-hand machinery, 
also boilers and engines, dynamos and motors: from 
smallest to largest. Write us before ordering elsewhere. 
Liberty Machinery Mart. 138 Liberty st.. New York. 


BOOKS AND MAGAZINES. 


“DIE GARTENLAU BE.”—German Illustrated Semi- 
Monthly in 15 volumes, in excellent condition represent- 
ing the years 1866, 1868, 1870 te 1873, 879 and 188) 1886 to 
and including 18%. Also Schlosser’s Weltgeschichte. 
(9 volumes) can be reasonably purchased by aadressing 
‘t fork, 





DRAMATIC. 


PLAYS AND ENTERTAINMENT BOOKS.—Largest 
catalogue in the world sent free on application ‘or 
further »oformation address Dramatic Publishing Co., 
358 Dearbon Street, Chicago, 



















Wrench, J. W. Hielsc 840,329 

Wrench, R. H. An 840,415 

Writing machine, 839,995 
DESIGNS. 

Advertising stand, H. E. Ellsworth......... 38,395 

Belt ee ss oven aabs 

Buckles, bale for trace, A. Mudra...... 

Fabric, knit, E Os neveccececs - 

Frame, G. H. Rice 38,393, 

Rug, H, C. White .. 

Geese, We CG. Colmell’ cccsc cwtnae steeds 





TRADE MARKS. 


Accordions and concertinas, Lyon & Healy.. 59,200 

Albumen compound containing phosphorus, 
Farbwerke vorm. Meister Lucius & 
Bruning OMS RE TS. SS ape 

Ale, ginger, Read Brothers 





Antiseptic, Farbwerke 

& Bruning eesseesee ee 
Antiseptic germicidal liquid, G. H. 
Antiseptic preparation, 

Poulene Freres ‘ 59,228 
Axes, George Worthington Co «+++ 59,027 
Jaking powder, Southern Manufacturing 

CM cwene eee seccs ce gseuseseses .210, 59,211 
jeef oil or fat, Schwarzschild & Sulzberger 
; . 50,297 
. 50,082 
Water 
19,252 


vorm. Meister Lucius 
eves --. 59,185 
. 59,198 


Jeverages, certain, Hygeia Distilled 


Co ° . ove os eccecccnse cy » 
Beverages containing caffein, non-alcoholic, 
Yermeth-Compagnie Lender & Co 59,238 





Biscuits and cakes, Tacoma Biscuit and 
GEES, \docvecewscs 6ccctdpetatin 6eness Ge 
Blood purifier, G. C. Sanchez.. - 59,275 
Blue, laundry, N. Thestrup .. 59,213 
Boiler compound, vegetable, Canton Paint 
PD VOEMEED OO, occ ccccccccpesoes . 59,285 


Boot and shoe heel plates, metal, L. Sacks.. 59,041 


| Boot and shoe polish, M. J. McCormack... ... 59,071 
Boots and shves, leather, A y. Tedcastle 
Ee rr ae .... 59,075 
Boots and shoes, leather, W. W. Spaulding 
- 59,123 








Bottle stoppers. ‘metallic cork-lined, Crown 


Cork and Seal 59,021 


Bread, comminut-d, desiccated, H. Taylor... 59,281 
Brewers’ pitch, Busch-Freund Brewers’ Sup- 

OP Ge o6. ce ccemh dpaseos Ee «see. 50,243 
Butter, Charles W. Rudd & Son.... -.. 59,126 
Butter, G. W. Linn & Son.......... .. 59,199 
Butter, Conover Creamery Co. . 59,222 
Buttons, collar and cuff, C. N. Allen & Co.. 59,015 
Cacaos, chocolate, and preparations thereof, 

A. W. LARRE  oos0 vacances ves ' Ni 229 
Calf. chrome-tanned, Beckwith & Niteman 


TOR, «cc uwssuee 
Canned beans, H. 
Canned corn, H. 


von Glahn & Son... 
Canned peas, H. von Glahn & Son 
Canned tomatoes, corn, peas, an 
Kokomo Canning Co. . 








Dixon’s 


M@TOR 


Craphite 











Puts anendtofriction 
troubles. Fills up the 
microscopic irregu- 
laritiesexisting in the 
very finest bearings, 
builds up a Beck 
frictionless surface, 
reduces wear, in- 
creases speed, power, 
endurance. 


Motor Graphite is a perfect lubricator 
Address Dept. W. 


| 
Write for booklet that tells why Dixon's | 
JOSEPH DIXON CRUCIBLE CO. | 








Jersey City, N. J. 








Light Your Automobile with 


Presi O Mite ; 


A Month at Our Risk ; 


Just drop ws a postal 
and let us afrange a 
month's triar ef the 
Prest-O-Lite system at 
our risk, At the end of i 
that time if you do not 
want to keep it your vs 
rage man of whoever you 
got the tank from witi 
refund every peany you 
paid for it, am! the gas 
you've burned io yours 

Prest-O-Lite ie 
made gas in those 
tome copper tanks you 
see On every good car 

Simply turn on the gas 
and light it as you would 
any gas light When 
the tank is empl your 
garage man wil! 
change the empty fora 
It takes /5 minutes to get the oft 


















hand 


ex- 


full one in $ minutes. 
out-of-date Carbide system Sfarted, to say nothing of the 


preliminary digging out of the box, for you can’t 
light from a caked-up carbide box 

Light from a Prest-O-Lite tank is bright, clear, etrong ana 
— it never blinks or flickers, or sputters like the old kind 

it OurHS, But let us POM! what we say 

Try the Prest-O-Lite system a month, then take & of 
reject it. 

Write us today. 


The Prest-O-Lite Co. 


Dept. 51, 18-24 So. Bast St., Indianapolis, tnd. 




























The Varnish that lasts longest 


Made by Murphy Varnish Company. 
































THE 


METROPOLITAN 


MAGAZINE 


“The Magazine of Cheerfulness”’ 


_ Its Aggressive Policy for 1907 



























i The Mexican War. 


Americans — presenting 


in America. 


The Best in Art 


A Great Historical Series 


Chapters of Dramatic Human 
Interest relating to a neglected period; political disclo- 
sures of great national significance to America and 
in reflex some of the most 


important “doings” at Washington to-day. 


Health and Surgery 


Articles by Physicians and Surgeons of world-wide 
repute on present-day ailments, including a treatise on 
Appendicitis by one of the most celebrated medical men 


The Future of Transportation 
The Best Fiction 


The note of cheerfulness in 
and through all 































. The Drama will 
be treated of in picture 
and story. 


THE JANUARY ISSUE OF THE 


METROPOLITAN 


will be full of good stories, and apt 
illustrations. The World-at-Large 
Department will deal with current 
events of national and world-wide 




























Send 

me Tan 
METROPOLI!- 
TAN MAGAZINE 
for 1 year, begia- 












ENE Sicascevuncas 










Name 





Address 


THE METROPOLITAN MAGAZINE CO. 
3 West 2th St., New York Ciry 
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Automobile Supplies 


EVERYTHING 
FOR THE AUTOIST 
BUT THE AUTO 





Write for Catalogue 
BEHEN-FPAUGHT 
MOTOR CAR EQUIPMENT CO. 
3061 Olive Street, St. Louis, Mo 


JOBBERS DEALERS 





— 





A MONEY MAKER 


= 


— mn 


THE PRETTYJOUN CO. 


615 N. 6th Street, Terre Haute, Inc 


nerete bullding Blocks 


Hollow ¢ 
Best, Fastest simplest, Cheapest 
lS ° “> Machine Fully guaranteed 
~— 





ON TIMELY TOPICS 





Bach number of the Scientific American 
Suppiement costs 10 cents by mail 





—_———— 
SEWAGE AND iTS DISPOSAL. = 
ie of modern methods 
MOIN ANNON SCIEN TIP IC cae AN 


SurrLement 1551. 
eLpernec LIGHTING FOR AMA. 


How a smali and simple experi 
mental installation can be set up at home 
SCIENTIFIC AMERICAN SUPPLEMENT 1551. 

CHEMICAL AFFINITY. Simply explained 
y SIR OLIVER LODG SCIENTIFIC AME 


ai ph by ®, 
CASE HARDENING. By DAVID 


PLATHI SCIENTIFIC AMERICAN SOI 
PLEMENT 154 ie 
Ev ECTRIC IGNITION eYstems. A 
mpre sive article by W. ROBERTS 
SCIeENTIF AMERK way ABR 
CONCRETE. A general article on its merits 
amd « *. SCIENTIFIC AMERICAN 5SuUP 


PLEMENT 1543. 

REINFORCED CONCRETE. me of 

s Principles and Applic ations with practi 

cal "rhente itions IENTIFIC AMERICAN 
8) PPLEMENTS 1347, 1548, 1551. 

SLgerTaone AND THE ELECTRO- 
NIC THEORY are discussed by SI 
OLIVER LODGE in SCIENTIFIC AMBRICAN 
Suretements 1428, 1429, 1430, 1431, 
1432, 1435, 1434. 

THE PANAMA CANAL is described from 

e engireering standpoint in ScIeNTIFIK 

SS AN SUPPLEMENT 1359. 

WIPFELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, 
1426, 1427, 1386, 1388, $369, 1383, 
oe 1327, 1328, 1329, 1431 

HO TO CONSTRUCT AN EFFI. 
CIENT WIRELESS Poh art 
APPARATU S AT SMALL COST is 


ld in SCIENTIFIC AMERICAN eadeemeaes 


1363. 
SUBMARINE NAVIGATION. An ex 
hausti e1 w of the subject is published 


IRNTIFPIC AMERICAN SUPPLEMENTS 
Lat. 1415, 1222, 1225. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
SCIENTIFIC AMERICAN SUPPLEMENT 1430, 
rhe paper is illustrated by numerous en- 
gravings 

THE INTERNAL WORK OF THE 
WIND, fy 8S. P. LANGLEY A painstak 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, ScrenTIFIC AMERICAN 
SUPPLEMENTS 946 and 947. 

LANGLEY’S AERODROME, Fully dk 
scribed and illustrated in Scre#nriric AMERI 

an Scpecemenrts 1404, 1405 and 1546, 
STEAM TURBINES. Their Construction 
perati = Commercial Application 
ScrenTirl MERICAN SUPPLEMENTS 1306, 
1507. 1308, 1422, 1400, 1447, 1370, 
1372, 1521. The articles have all been 
prepared by experts in steam « ngineering 

PORTLAND CEMENT MAKING is de 
xribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433, 


1465, 1466, 1510, 1511. 
AERIAL NAVIGATION. [Theoretical and 


Practical Discussions, Pictures and Descrip 

tions of actually-built dirigible balloons and 

aeroplanes will be found in Screnwtreie 
puenscan Surrienense Ot M49, 1150, 
iiSl, 1404, 1405, 1415, 145 

THE TANTALUM LAMP, A full illus 
tr 


ated description of a lamp having a metal 
lic filament and burning at once without 
preliminary heating appears in ScIeNTIFIC 


AMERICAN SUPPLEMENT 1523. 
THE WATER PROOFING OF FABRICS 
rhiy discussed in Screntrric AmeE- 
RICAN SUPPLEMENT 1522 by an expert. 
THE SPARK COIL, ITS SonsTRUC- 
TION AND MAINTEN NCE, is the 
seubiect of a painstaking -.- le a SCIEN- 
FIC AMERICAN SUPPLEMENT 432 
ELECTRIC IGNITERS FOR aae EN- 
ES are discusseé in ScientTiIFIC AME 
RICAN SUPPLEMENT 1544, 
CARBURETERS 


auto 


subject of immense im- 
obilist ind the users of 
oil engin * well treated in Screwtiric 

MERICAN SUPPLEMENT 1508. 


EPICYCLIC TRAINS, which play an im 
orteant part in toot 1 wearing, are ably 
deseribed in SCIENTIFIC AMERICAN SUPPLE 

“ment 1524. 
—_—_—_——————— 

Bach number of the Scientific American 
Supplement costs 10 cents by mail, 

nea 


MUNN @ COMPANY 











Noteworthy Articles) 


} 





tee Broadway New betas’ 





( 
( 
‘ 
( 


and t brushes. 


lamp, I } Frorup 


f gas and gasole 


SI} 1 ¢ ‘Changi ng Pulley Co 


ing. United States P 


irds, playing. New York Cons 


battery and 


59,129 


ne- engines, 
laying Card 
lidated Card 


ll 


59,280 


irpets and ruga, M. J. Whitta 
ithartics, Dr. Bayer es Tarsa 
hemical ompe und, certain Mergenthaler 








59,144 


50,044 


59,137 
.284 


Li ty pe ‘ 59,264 | 
hemicals, certain named, Chemische Fabric | 
auf Actiler vorm E. Schering) . 59,004 
hiffor Bevedictus Weill & Co 59,153 | 
hecolate and « Societe Anonyme des | 
Chocolats de “Mc otenus Sechaud & Fils 59,110 | 
hocolate and cocoa, Pennsylvania Chocolate | 
‘ 
hocolate creams and candy Joseph B 
Funke Co 
igare, G. D. Jones 
igars, Wertheimer Bros 
igars, Niles & Moser 
igars, cheroota, and all-tobac« cigarettes, 


Suesskind Schatz Co. 











Cleaning compounds, White & Bagley Co 
Clothing, certain named, Stahl-Urban & Co 
Coffee, Fr. Blanke Tea and Coffee Co 
Collars and cuffs, Hall, Hartwell & Co 
Confectionery flavoring materials Puritan 
Drug ( ys 
Corsets, Kabo Corset Co 
Cotton plece is, Arnhold, Karberg & Co 
Cotton plece goods, G. Willis & Co 
Cream, massage, Iron City Chemical Co 
Dental engines and lathes and brackets 
therefor, Ritter Dental Mfg. Co . 59,087 
Dictionaries, G. & C. Merriam Co 
59,130, 50,189, 59,193, 59,224 
Dietionart and reference manuals, G. & ¢ 
Merriam Co 50,187, 59,188, 59,190 to 59,192 
Drawing instruments, compasses T-squares 
et metallic h G. Soltmann 59,042 


Drawing tables and filing cases 


Efe 
By 


nig 
veecent salts, J. A. Smith 


& ( 


Sons 


Felt rooting, 8S. Cabot 


| Films and card reels, America 


and Bilograph Co 


| Fireworks, hand stick, E. H. W 


Fish lines, Ashaway Line and 
C 


I 
I 


1 
lour and macaroni, wheat, Zar 
Grocery Co 


Flour made from toasted corn, 


D. Larabee 


Flour, wheat, Cairo Milling Co 
Flour, wheat, Schwabacher Bros. & Co 
Food, cereal-wheat breakfast, 


Foods, certain cereal, Sprague, 


Strum 
omposed ot grain and mo 
Coakley & Meader 





Foods for infants and invalic 


Wells & Richardson Co 


R. G. Man 


r 
egiass and spectacle lenses, F. A. Hardy 


| Fabrics, certain textile, A. G. Hyde & 


59,112 to 
n Mutoscope 


agner 
Twine Mfg 


ring extracts, Sc hlotterbeck & Foss Co 


nits Brothers 


Pr. 8. & F 


F. T. Van 

59,214, 
lasses, stock, 
Warner & 


Is, prepared, 


Foods, stock and poultry, Alfalfa Products 
Co 


Fruits and crystallized ginger, glazed, Griggs, 


Cooper & Co 
Furniture polish, T. B. Petres 


Garters, Hewes & Potter 
Gas, capsules and containers for com pressed 


r liquefied, Aerators Limite 


Gloves, silk, Gloversville Silk M 


Gum 


jloves, workingmen’s leather, De 


Specialty Co 


Graphite, Joseph Dixon Crucible 


Greases, lubricating oils, and m 
sides Co 


hewing, F. M. Switzer 


~d 
ills 


Co . 
ixtures, Iron- 


Gum, chewing, Everybody's Gum Co 
Gam, chewing. D. Norris ove oes 
Gun grease, Winchester Repeating Arms Co 
Guns and parts therefor, shot, Charles Parker 

( 59,018 to 


Hair curlers, erimpers, and w 
Curler Co 

Hair-pins, metal, S. Beaumont 

Hair tonic, R. B. Bennett 

Hair tonic, J Maughan 

Hair tonics, B. M. Stetbel 


avers, Magic 


& Fils 











59,219 


59,235 
59,091 
59,081 


59,194 








Wouldn't You Like to Own This 16 Shot Repeating 
Rifle? 7:75 







Hopkins & Allen .22 Caliber Repeater 


The squirrels and rabbits can’t get away from you when 
you carry this rifle. If you miss one the first time—you have 15 
more shots coming almost before he can move. 

It makes a ramble in the forest a pleasure—productive of full game 
bags—and all the excitement of quick successful shots. 


Description: This is the finest and most reliable repeating rifle ever offered at the price. It shoots 22 long or 
short or 22 long rifle cartridges - 16 shots for shorts and 12 for long or long rifile—and the ejector works like lightning. 
You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger. THE 
GAME SIMPLY CANNOT GET AWAY 

Quick take-down pattern—full length 38% in., length of barrel 20 in.—weight $% Ibs. Has that exceilent 
military bolt action—the first ever put on an American sporting rifle. HAS THE BEST SAFETY DEVICE—A 
SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING 
DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. 
HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 
beautifully polished walnut stock, military butt plate, every part drop forged—lock work made of spring steel. AN 

LENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING 
SURE TO ITS POSSESSOR. 
PRICE—Safe delivery quaranteed—$7.75—1F YOUR OWN DEALER CANNOT SUPPLY YOU. 

We publish oo two delightful stories—* William Tell,” the experience of an expert with his first Junior 
© Rifle,and “ My First Rife.” by the famous marksman, ( apt. Jack O'Connell, WHICH WE WILL SEND 
FREE, with our illustrated catalogue of rifles, revolvers and shotguns. 


HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conn., U.S. A. 
Ghontan Sedition London Office: 6 City Road, Finsburv Square, London, England, 
ra jector te The largest manufac fgreve of Wigh Grade, Shot Guns, Rifles and 



















59,038 
59,227 


59,014 


. 50,068 | 
troit Leather 
ose & 





59,080 


59,020 


59,070 
59,017 
241 





59. ong 


Hamametis, distiiled extract of, Pond’s Ex 


Hames, shoulders, sides, and t 
rom well 
Handkerchiefs, New Jersey Han¢ 


Hats and caps, stiff and soft, I 
Hosiery, North Texas Dry Good 
Insecticide, A. Schulz 


acon, PP. G 


Ikerchiet Co 
50,115 
1. a Roel fs 


s Co 


Instep supporters, Arrowsmith Manufacturing 


Co 
Insulated wires and cables, Chic 
Wire and Manufacturing C« 


ago Insulated 


Iron and silica briquets Bosnische Blek 


tricitaets-Actiengesellschaft 


Jar rubbers, fruit, W. H. Schae 


Knit goods, certain, G. C. Prat 
Knit goods in the plece, French 


fer 
t 
& Ward 


Knitted and netted underwear, Rice, Stix 


ry Goods Co 


| Knitted undershirts and drawers, Flavell 


Bros 


Knitting machinery and parts t 


kins Bros, Co. 


| Knives, axes, hetchets, chisels 


planes, Hammacher, Delius 


hereof, Tomp 


shears, and 
& Co 


| Koji, moyashi, diastase, ferments, and con 
verting agents, J. Takamine 





Lamps and lanterns, ofl-burning 
Co 


R. E. Dietz 


Lamps and lanterns, oil-burning tubular, R 
E 


Netz Co 
Laxative tablets, J. Peterson 
Leather blacking and dressing 


Leather, sheep. and goat, A. B 


Ledgers, loose leaf, F. W. Briggs 
loose leaf, Marshall-Jackson Co 





Liniment, Garfield Tea Co. 

Liniment, J. Moore 

Liqueur, 

Machines 
facturing Co 

Mac bine 8, certain named, Toled 





& Cle 


Te ‘oO . . 
Mag sastuen Black Diamond Co 
Mattresses, BE. K. Jacobs 
Meats, cured, amoked, and ca 

Packing Co 


certain named, Ente 


» Machine and 


nned, Cudahy 


rprise Manu- 


59,279 
59,208 


59,097 


59,167 
59,073 





50,057 

59,060 
59,181 

59,169 
59,072 
59,062 
59,231 
59,060 
59,076 
59,028 


59,212 






59,023 


59,147 
59,154 
59,106 


. 59,008 


Medicated tonte and Invigorator for poultry, 


fhenandoah Poultry Food © 


Medicinal and surgical lubricants, 


Pharmacal Co. . . 
Medicinal ofl, C. D. Tilly 


Medicinal preparation Tilden 


Medicine, certain named, Farbwerke vorm 


Meister Lucius & Bruning 


Medicine, certain named, F. Combemale 


Medicine for certain named di 
Cady .. 

Medicines, certain named, J 8. 

Medic ines, certain named, San 


Medict ines tonic, alterative, 


seases, F. P. 


Burton. 
Antonio Drug 


“la xative, and 


diuretic, Wella & Richardson Co.. 


Metal polishes, Dazzle Manufac 


turing Co 


Milk, nursing and dietary, Nutricia Milk Co. 


Molasses, ( E. Coe 


-59,220 


Muste wire, steel, Lyon & Healy 


Naphtha benzin, and gasole 
Ol Co. of New York 

Newspapers, datiy. Evening Ne 
Co, of Baltimore City 

Ol, lu tric ating, L. Mendel 

OU, olive, Chaffard & Coudere 





ne, Standard 


ws Publishing 


Ol, olive, Griggs, Cooper & Co 
on 1 J. P. Smith & Co 59, 206. 
Olls, cotton seed, Southern Cotton O11 Co 


tment, W. Hl. Server 
Olatment for skin diseases, K 


Parmele 








i) ts 
59,207 


59,118 to 59,122 


irby 


50,208 


Chemical 


59,202 


Oxygen and peroxid of hydrogen, products 


th 
v7 





for roduction of, cle 
Packing, steam and pre ssure. | 
Packing Manufacturing Co. 


‘te l’'Oxylithe 
X. L. Steam 


59,208 


» 59,105 





ATA! \Multipt This in YourHead 


Wouldn't you like to be able to this and hundreds of other similar problems 
Ne your head? Wouldn’t you liketo be able to add, subtract, merny yoy divide any 
\ES n almost instantly without writing any partial product—to to simply 
write the answer? 


Our Free Book, “Rapid Calculation” 


thoroughly explains a method which will make you a master of figures. It describes 
& System by which you can figure instantly the most intricate sums in your head; 
handle groups of figures and fractions as easily as single whole figures; fact, cut 
the wor ~ iguring in two. 
ter position and a large salary have come to hundreds who 
have reac Sonate: k. If you want to better your position, to increase your salary, to 
make yourse!f worth more to yourself and your employer, to hold the whip-hand in 
financial transactions,to make your work easy and interesting instead of tiresome, 
ou should write for this book at once. It will cost you nothing but the trouble of ask- 
Hg fo rit. A postal will bring it to your very door. It may cost you a good position 
or a valuable promotion to neglect this opportunity, Write for it today before you 
forget it. Address 


COMMERCIAL CORRESPONDENCE SCHOOLS, *‘nucccsce“x 1." 
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SAAAANS 


Do You Want God Information Gteap? 


Write to us and we will refer you to a SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 
ScIENTIFIC AMERICAN SUPPLEMENT articles are written by 
men who stand foremost in modern science and industry. 
Each ScrENTIFIC AMERICAN SUPPLEMENT costs ouly 10 cts. 
But the information it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 
nothing. 
Act on this suggestion ! 


MUNN & COMPANY 
361 Broadway, New York 
































A Watch of 
Unusual Accuracy 





















Howara accuracy 
begins with the selection of 
the materials ; it is carried through 









Colebrated as the the cutting of the jewels, through the assem- 
Standard of bling of the parts, through the timing of the 
Accurac completed movement. When all has been declared 
since 1842 perfect, the movement is put i is own case by the 
makers and tested agatn—any variations caused by changed 







conditions being corrected by a complete readjustment—thus 
making the “ Howard” a watch of unusual accuracy, Every 


OWARD 


WATCH 


is enclosed in a velvet-lined mahogany cabinet, with 
Certificates of Guarantee giving movement and case 
Bumbers and the Axed price at which the watch is sold 
everywhere. 








HOWARD Watches are made in men’s sizes only. Prices 
range from $35 to $150, the difference being not in grade 
of materials or workmanship, but in quality of case, 
number of jewels, and adjustments. . 
The “ HOWARD Watch Book” is an illus- 
trated history of the HOWARD Watch, 
and contains full descriptions and 
prices of the various grades. 
Sent free. 















E. HOWARD 
WATCH COMPANY 


YOU BUY A 
HOWARD WATCH 
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| Paints and painters’ materials, certain named 





| Foy Paint and Glass Co.. sucscee SOEE $ we G E M 99 Adding Machine 
| Pants, coats, vests, and overalls, H. R. 
WORE . ceocnenttsodenne bas edah Gree Free 10-Day Triat. We Pay Ex- 
| Paper and cardboard, certain named, Mitti- — pressage. Has a Resetting Device 
PM 4. gd Ban Arb in. ‘a ae ee 59,166 _ that clears the dials to zero instantly. A High-Grade 
That Assures » A oat a ah capac te 3 a ire Mechanical Production. Does the work of high-priced machines, 
| Paper, fine ‘writing, Ww biting Paper Handiest thing an engineer can own Great for outdoer work. 





| Paper, toilet, Scott Paper Co. .59,074, 
Paper, tracing, E. G. Soltmann “ 
Pegs, wooden, Kearsarge Peg Co............ 
| Pens, steel, M. Voorsanger . <he 
| Perfumes, ete., and certain named toilet 
preparations, Lazell, Dalley & Co. 


Carried in your pocket. Guaranteed for two years, Catalog Fre 


Automatic Adding Machine Co., 475 Broome St., N. ¥. City 


A Fortune 


There is no busi- 













8x4 Inches 















ness more profit- | Phagemeneate plates, G. Cramer Dry Plate , 6 tH. OA ume 
a le EE bic Mh epee eee treed Be so MOMILET US BE YOUR FACTORY ARDNER ! "duc ae 

. sae @ Pianos, EB. G. Harrington & ORs 2220 vee WRITE FOR ESTIMAT N ARTICI Simplest, safest, lightest runainy compac 
certainly success- | Pianos, A. L. Creed jv vevedbubteades ig , E 0 ANY meee’ LE and durable engine built 
ful than the manu- Pianos, Hardman, Peck & Co..... nite atte YOU WANT MANUFACTUREL never out of order. 
facture of Ideal Pickles and chow-chow, Griggs, Cooper & Co STAMPINGS, MopeEts, ExeeR. Work tag motor boats, dys 
ecture i ° on | Piece goods or cloths, J, Lonke . Oo WRITE FOR FREE BOOKLET where lighi me vd pow ie required 
Concrete Building | Paeenen and sugar, combination of, Tropic THE CLOBE MACHINE & STAMPING CO. Engine phen plete as shows 
Blocks with the Bruit CO, 6. -eeeseee sees eens . 59,07 970 Hamiiton Bt., Cleveland, O. C. 0. D. anywhere ip the w 

Or complete set vt rough castings aad 





Blue print with instructions how to | lid 

engine yourself for $12, Write to-day for 

descriptive pamphlet and fuli wformation 
JOUN W. GARDNER 

1087 Goodfellow Avenue, St. Louis, Ma, 





" Pine angle juice, sweetened, Tropic Fruit Co 
Ideal Concrete Pipe and solderiess couplings and plumbers’ — 
Machine. tacks, Modern Improvements Mfg. Co... 59,085 | ” 
. fac hine Poisons for exte neg aes vermin, Oriental Kpine BALL BEARINGS 

These blocks ex- seeene al mac hie, P. FLW <i....... 59.3 No atting, © wetett er both. 

* 0 J are eo n us u t 

cel all other build Powder, toilet, Amolin Chemical Co,... ue sizes 1-4 In 4 Shaft and up. 
ing materials in Powder, tooth, 8. H. Gunder ete. in ones for samp! 


eceantean STEEL MFG. CO., 545 The Senses. Phila,, Pa, 


















. Powder, tooth, foot, and borated talcum, Va 
appearance, dura a”. # : 7 THE Nu Nulite { er ; Lamps 
bility and resist- Propelle r wheels for vessels, C. E Hyde ; 4 For Home. Ade and Street 
ance to heat and Purses, leather, A. & E. Leather Goods Co.. ‘ ~ 
3 ; Remedies, certain named, M. F. Adleman 8 ifs na = - Corlice Eugives, Browe rs Yi cine menutacture Table Lampe, 
cold. Can be Remedies, dy ppepiee, Mother Seigel’s Syrup y re Cc on Bi ft hg Lamps, ‘t. 100 Candie Soest 


Co.  dnatétenadiivens4 5 
Remedies for certain pamed diseases, Wells pee! 
i SON OR. ccc necunivbandabeen 59,174 
| Reme dies for diseases * pe culiar to infants MODELS EE egy teas Sgt LOH SRK. 
d teethi hild J. A. House ” 

Se. WEOCRINS CoeereR. louse Medi- 50,252 E. v. BAILLARD. 24 Frankfort Street. New York. 


cine Co. 


seven hoers ONE CENT, No 

Wicks No Smoke. No Odor, 

Absolutely safe. THEY SELL AT SIGHT, 
Exclusive pat pa to good agents, {9 Write for 
catalogue an 


Chicago Solar Li Light Co, Dept @, Chicage 


made in any local- 
ity, without pre- 
vious experience. 
to profitably un- 

dersell all other | Re medies in tablet form, internal headache, 50.267 RUBBE Expert Saautlastarere | 
materials. | Remedies, poultry, J. M. Kelsch.... +2. 59,258 Fine Jobbing Work | 


| Remedy for certain named disease 


. arb e: Street, 
werke vorm. Meister Lucius & Brasher. 59,160 PARKER, STEARNS & ©0., 236 oe Seath New York 
| Re — 4 e > rg named diseases, Aschen- Geo. Mm. MAYER, 127 MONADNOCK, CHICAGO SELL PAT E N 
mch 4 59,178 \ 
| Re -- ay for ce ions ain named diseases *s, i ‘alme tto a workine DRAWI NCS 819 Murua. Lire Buns. 
59,245 | CHAS, A. SCOTT r 


} 
































BUFFALO. N.Y. 


59,245 | = " 
Re mS ise Giver ‘cant Ghasebanel. eon DRYIN MACHINES. For Sand, Clays, Minerals, Wood Pulp, 


Fertilizers, Chemicals, Ores, Ground Siliea and Mica 


werke vorm, Meister Luc r. 59,186 
Conerete Ps age thy iit dn roca 19,186 | and other Granulated Materials. §, E. WORRELL, HANNIBAL, MO. 


Mb. 6000 00626 606s on 006s so52 000bS 1,286 





: Rings, finger, Allsopp Bros. # BRS ), 055 = oat — . ora n 
Machine ft tictstssincr? tsps “cei, LEARN PLUMBING 4.020005 
Sparham-Fireproof Roofing Cement Co... 59,143 under the supervision of expert plumbers will enabie 

| noo -s e, re “_* pod and hme Warren Chem , | you to earn regular plumber's wages. We have a spe 
r cal anc anufacturing Co.... pene 59,045 department to d oer, mates ts in eecurine - yoattion 
; Wonderfu I] y Rubber and composition belting, hose, and Specialties & Patents Bought =» Sold - raduati ing W to-day for FREE Fis. 
simple and rapid. | machinery packing, Boston Belting Co.. American Commeree & Specialty Co., Ine., 95 Dearborn St., Chieago TRATED CATALOGU i ST. LOUIS THA OB 
59,155, 59,156 —|SCHOOL, 3972 Olive Street, St. Louis, Mo, 


























Nota chain, spring Rubber belting, hose, and machinery packing, Dies, Tools. Models and Snec rrr 

or cog In its con- Peerless Rubber Manufacturing Co., oars mooet y STAMP 100 all different, Veomcrls, Ure 
tees Cc 59,107 quay, Paraguay, Pero, Jepac ip 

struction. an Rubber boots and shoes, W. McKittrick... Mexico, Cuba, Philp te., and Album, 1000 Cc 

never wear out or Rubber boots and shoes, Hood Rubber Co FINELY MIXED 20; 100 hinges Ge. Agents 

break SN. Bet MON. sciceweceswees eer eeb nt eee X erimental 0 v Work wanted, 60 per cent. New List Free, 

reak in use. Sausages, W. H Easton & Gicescacte C. A. Stegman, 5946 Cote Brilliante Ave., St. Louis, Mo, 








Scarfs, women's, W. Trevor 


Cir. & advice free. Wm. Gardam & Son, 45-51 Rose St.N. y 





Money-making 







































































prtigen > gf Seeding machines, Campbell Corn Drill Co.. 5 5 | - — 
2»OSS1 D1 ties aimos Seeds for agricultural anc horticultural pur- 
bilit l t seeds f icultural and | Itural 
© oan ® eR « 9,236 
unlimited. Ready eg ete SOME, «once se nee 59,236 | MR. INVENTOR 
Sewing, crochet, embroide Ty, and knitting wm teach it thoroughly in as mwany months as it 
market for blocks Cote, CAR BF ORs. inne cessccesencces 5g |] Send us your models or drawings for our lowest poten ormerly took years. Does away with tedious appren- 
everywhere, as fast | Shoes, leather, Augustus Wright Co......... 59, We can develop, perfect o1 your . = Money earned while easying. Positions se- 
as they can be ngs Naprretetie tie ese: tert nes f MONARCH TOOL CO... 120Gyern Plan, Glactnnatt, 0. MT Los WATCHMALING SCHOOL St. Lenia, Wo 
‘ . : Shovels and spades, George Worthington Co. 59,026 | $$$ — = 
-—_ A ——— Shovels, scoops, and epades, George Wortb- 
that requires little ington Co eevee m | 
ai Silks, dress, Norfolk Silk Co....0.........-. 59,116 | 
capital to start, and Silverware, imitation, International Silver ie MANUFACTURED BY CON 
but one man to Co secceteccescccececccescess 60,049 | IEMA EMEEIIEE AMPIN N 
t Soap, Lever Brochers Co, .. 59,0380 to 59,084 
operate. No part- Soap, J. F. G. de Roussay de Sales neotan a — ee > SUS See See 
ners necessary. Kon aed é Co. égeneesctabaeks . a ~ 
; Sonthera {ottan i Go. iia, 60,448 |Magical Apparatus. EMENT. on. | Fa ee Pais Cees! 
led $ , laundry, Standard Soap Co............ § 9 O45 Y . truction, 60c.; Reimforced Concrete Construction, $9.00; Hol, 
g — method of Seap powder. Cedahy 1 racking c ny **** 5o'183 —— Grand Book pee seey a Over 700 engravings iow Contrete tlcck Building Constrection, 800. Sent poe paid, 
facture and e accu- Soda and saleratus, Church & wight ‘Co %e. Parior Tricks Catalogue, free. I NEWS. Chicago, I! 
rate calculation of profits. Sent SOED, MARCOS, SNS Ries PONE, Sem ; | MARTINKA & CO.. Mfrs., 498 Sixth Ave., New York. | ~ a 6 Sone wit: 
FREE. s1 a & tide gag Roussanne s aes +++ 50,085 Are you interested in Patents, Model or Experimental 
vecific for eczema, E orea tees K work? Our booklet entitle 
ctacle and eyeglass lense . Ww. w. Bissell 5s MASON’ S NeW PAT. . WHIP HOIST 0 WE BO iT 
IDEAL CONCRETE MACHINERY CO. Sp vices, ground and whole, New Orleans Im _| for Outrigger hoists. Faster than Elevators, and hoist WHAT WE DO—H Ww 
_ port Co Ween . 4 direct from teams. Saves handling at less expense. will be sent to you on request. 
Dept. E, South Bend, Ind. Squares. mechanics’, F. G. Bruel Manfd. by YOLNEY W. MASON & (0. Inc.| KNICKERBOCKER MACHINE WORKS, Ine. 
Sugar, Postum Cereal Co Providence, R. 1, U. Ae 0-12 Jones Street, New York 


Suppositories, W. 8 Richardson 
Suppositories, vaginal. G. H. Koch. 
Suspenders, A. D. Lobel ase es . . 
Tarry coating for raods, etc., Barret Manu | 
facturing Co . . 59,151 


Tea and coffee substitutes, cereal, J H } 
| Shetter . OR 59,278 HE. Ww 
‘o 59,102, 59,195 
of 4 




















| Te as. Griggs, Cooper ‘& ¢ 


STAMPED xo |Tin and terne plate, N. & G. Taylor Co.. 
QUALITY B| on“snce amar we | cen one terme plat & G. Taylor ¢ 


. ener a 4 Schroer Tobacco Co.. 









wing extracts, F. P. Dengler 
V 


e ™ | To wv ie \ A. Springer 59, ONE | 
| Pol ‘t preparations, certain, Pompelan Mfg 
Moe 59,202 
| Tonic and reconstructive, Ferromannin Chemi- _ 
eal Co P ° oe ° . of 
Tonies, T. M. Walsh 59,237 | 
The Unbreakable Collar Buttons that don’t hurt the neck Tonics and remedies for dyspepsia, R } 
Easy to button and unbutton; stay buttoned. Made in Preissler Bf 3) 
Geld and Rolled Plate dj Tools, combination, National Hitchet Co 59,037 


If damaged in any way, ex- 
nged fot new one at your jeweler’s or haberdasher’s. Varnish and stains, Eagle Paint & Varnish ‘ 


Booklet on Request Bg mugs, tankards, and clock cases, Owen ye wet OF N AT! i 0 NS 
Krementz & Co., 77 Chestnut St., Newark, N.J. China ( nonaaer A Fant 59,117 | > 
Vitreous slabs or plates, Pressed Prism 
Plate Glass Co ke ee sie 0 | 


Washing compound, I, Myers.. 
Waters, table, Equinox Co. ‘ 


Electrical Engineering Veaners, calf, J. E. Griffith 















































and Experimental Work of Every Description or es a SS ae PATENT GIVES you an exclusive right to your 
We have every facility for producing first-class work | Whisky, J. Shapiro : invention for aterm of seventeen years. You can 
Snap teen SS Whisky. j aun éo wid zi nt sell, lease, mortgage it, assign portions of it, and 
Cc. F. SPLITDORF Wereeeda, Grilles Co, +00:---- rayeeerce, grant licenses to manufacture under it. Our 
at Ds rs ec an a in Weekes ST” deetane Winh Os. nesses, ORNs Patent system is responsible for much of our 
f mV} industrial progress and our success in competing 
Pp ti | Pp LABELS . in the markets of the world. The vaive of a 
rac Ica apers | ‘|Blood of the Grape Champagne,” for non successful Patent is in no degree commensurate 
—— ene ee et nacre with the almost nominal cost of obtaining it. In 

“Clover Glen,’’ for butter. G. A. Barber 











order to obtain a Patent it is necessary to employ 


‘ ‘ 4 a non-alcoholic beverage, ; 
Pattern Making a. ‘en Cola, Co : ase nee, a Patent Attorney to prepare the specifications and draw the 








“Golden Top, for ginger ale, 13.297 , , f , hi 4 
SCIENTIFIC AMERICAN SUPPLEMENT 1928 |... Uline CO. sinc tur ‘playing cards, claims. This is a special branch of the legal profession which 
soutaine on — — h poe ee ws W. Russel! Card Co. EO can only be conducted successfully by experts. For nearly sixty 
ions on the se on of mater anc ne tools “Wester serve Maple S »,”’ for maple 
to be used. Clear explanations of the making a ee oa Reserve Syrup Co...... 18,300] years we have acted as solicitors for thousands of clients in all 
eee hcedae ogg we roo ype —--- parts of the world. Our vast experience enables us to prepare 
SCIENTIFIC AMERICAN SUPPLEMENT p 
has an article on Metal Foundry Patterns. to be PRINTS. and prosecute Patent cases and Trade Marks at a miniraum of 
aaa 3 —— of castings are re- eer ~~ 4 Bene Zosth, * for ground 1978 expense. Our work is of one quality and the rates are the same 
shell, Long Beach } co ban Pat 875 
SCIENTIFIC AMERICAN a te 1566 “Martha’ Washington Back, ‘carn Fie. to rich and poor. Our unbiased opinion freely given. We are 
describes in detail ‘*Curves in Pattern Work, ing Cards, for playing cards nitec ak e 
with the help of clear diagrams, States Playing Card Co. .-......--....,. 1,876 happy to consult with you in person or by letter as to the proba 
SCIENTIFIC AMERICAN SUPPLEMENT sg93 [| “Mechs 200 oe teen ee enecsses U98TT ble patentability of your invention. 
Mr Walter J. May publishes a very complete Pw... A Peer “ocs-cola, S. L. Whitten.... 1,874 
paper on The Position of Patterns in the Molds. “Temptation,” for liquors, Meyercord Co... 1,875 


Making Foundry Patterpe is title of an 


article by Walter J. May, appearing in Screwrt- Se a | ae Hand Book on Patents, Trade Marks, etc., Sent Free on Application 









































FIC AMERICAN SUPPLEMENT 1609. A printed copy of the specification and drawing i 
Each Supplement mentioned costs 10 cents || of any patent in the foregoing list, or any pateut 
by mail. in print issued since 1863, wilt be Saratied from a ~ 
The entire set of five papers will be sent gj this ollice for 10 cents, proven ae aeaate be . 
for 50 cents. member of the, patent dovired as peaaway. lew MUNN & COMPANY “ “ Solicitors of Patents 
Order from your Newsdealer or from York. ne tlieanen iy ie 4 Branch Office Main Office 
ti now he obtained ft © in- ~ r > 
MUNN & COPPANY ete aereot the icventions nemed in the fore- 625 F Street, Washington, D. C. 361 BROADWAY. NEW YORK J) 
361 Broadway New York J} going jist. For terms end further particulars ie i 
y, address Muon & Co., 361 Broadway, New York. 
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Comptometer 


The Accurate 


4 Figuring 

ut the infinite variety of ‘ G 

lor Designs it is possible to render with Machine ; 
to operate, saves two-thirds the time spent 


: = | Price 
, | xexe $150 to $315 

Rubber Elevator & onex OPEN Sais 

Conveyor Belting, ES REE AB a ye 
























AOA OA os Oxe 


"T 





adds, subtracts, multiplies and divides with 
mechanical accuracy. Simple to learn, easy 








| __ astisnic degree far beyond the scope of any other flooring material. While the Architect as the typewriter. 
FOR CONVEYING AND LIFTING| ¢ fail to delight in the execution of ideas calling these wide and exclusive possibilities From 74 to 232 Comptometers are used 
BROKEN STONES, COAL, COKE, WOOD | into play, the MARVELOUS ELEGANCE OF PENNSYLVANIA RUBBER by Western Electric Co, Carnegie Steel 
PULP. GRAVEL. SAND, SUGAR, etc., et TILING FLOORS LAID IN SOLID COLOR OR TONE IS EQUALLY Co., U. S. Navy and Marshall Field & Co., 
une i. Se a ’ WORTHY OF ATTENTION because the Comptometer is acknowledged 
e Where ast goes hand in haad with amphcity. the tchable igeatie, Hein to be the speediest, the most durable and 
SPECIAL CONSTRUCTION othen, ob cad cam deiald © nap nator — ee eh pons pr we the most satisfactory mechanical calculator 
EXCEPTIONAL QUALITY which other materials can only restnct Its peculiar, beautiful finish adds » most ever made, 
as anni ol cilia cad eitadhs. te onalen ciamen May we submit to you the absolute proof 
NEW YORK BELTING & “ More durable eve than marble, easy. silent and non-slippery under foot. water-proo! that the Comptometer will save you both 
; _ and samtary. readily cleaned. non-«nflammabh ductive of electncity. time and money? asia 

PACKING CO., Ltd. n tenn : ‘ va 2 Write for pamphlet and special trial offer, 
ye & Pennsylvania Interlocking Rubber Tiling Comptometer sent, express prepaid, on 30 

91-93 Cuampers Street, New YorK| ~“combmnes all advantages of all foonng matenals with not any of thew disadvantages, and days’ trial to responsible parties. 


Felt & Tarrant Mfg. Co. 
W. Wabansia and Paulina Streets, Chicago, Il. 


~ many desirable qualities exclusive to itself Its greater first cost us far surpassed by its 


SEND $1.00 NOW vast supenonty and durabality 


FOR OUR NEW AMERICAN BOOK _ALL ARCHITECTS AND BUILDERS SHOULD HAVE AT HAND 
OUR BOOK OF - DESIGNS IN .COLOR. with full data regarding PENN 
H OW To Make Alcohol SYLVANIA RUBBER TILING, which will be mailed free upon request 
i De-Nature it, from Farm Products, for ase arm MOOI Meee ea ry 
Bags : “ Tost i b jee, ication ~ d Lighting. ‘om ! 2, “ ah PY id P 7 ) \ (9 ay * ca ?¢ 
lets netructions = s illustrated ew Free Alco- | r { x i y 
f 7 hes ad j pe aman Rew ulations | , aS K, ALY G oY, ; ) 2 ox ox 
PON & CHAMBERLAIN st dh 4 4 >) MONG RS 
124.5. A. Liberty Street - NEW YORK IAS + KOS ~ A > + 
aK 1 4 >*® —~\Y 4 


aa eK rel eer toners 
| 








Cea OY VY 


Mlebete fo ed 
Stationaries, Portables, Hoisters, Pump 


NEW YORK. 174! Brondwey CHICAGO. 1241 Michiges Avener = PHILADELPHIA. 615 N. Broad S 
ers. Sawing and Boat Outfits, Combined - posT: Pp “ a S eee 
with Dynamos ON, 20 Pash Squar BUFFALO, Mam Saree TLANTA, 102 N. Prpar S 


Gasoline. Gas, Kerosene. sw db nc S eo a, reve) { Wh we one 


Send for Catalogue 










Is guaranteed to give a greater current 
capacity than any other battery on the 
market of equal rating. If you are having 
trouble with your batteries, send for a copy 
of our pamphlet, ‘‘ Treatise on Storage 
Batteries.”’ 


THE ROYAL BATTERY COMPANY, Makers 
143 Chambers St., New York, U S.A. 





State Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





rarieties at iow est prices Best Kaliroad 


| All va | 
Track and Wagor r Stock Scales made, 

Sta AS Aiso 1000 aseful articies, incituding Safes, | 

Sewing Machines, Bicycies, Tools. ete. save | 


Money. Lista Free CHICAGO SCAL® CO. Chicago, Li 


CRUDE ASBESTOS 











We make a specialty of Batteries for Automobiles, Motor 
ts and Portable Lighting Purposes 
Absolutely non-spillable, 


STEAM USERS 


Rainbow Packing 


RECT FROM MIN 


‘prepareo | R, H. MARTIN, 
ASBESTOS FIBRE! orrice. st.Paut BUILDING | 


for Manufacturers use 220 B'way, New York. 


. Bausch & Lomb 





This watch only °21 


In offering this fine high grade 


Hampden watch at 824, we be 


















lieve we are giving reader f the 

Photographic The original and only genuine agg eae ae Ge 
Lenses ...- red sheet packing money. beanie 2 om 
Ww believ 1 pe a 


inset photographing ma economical flange packing In @€X- THE ONE GREAT | 
gg oe gage ge istence STANDARD AUTHORITY. 


the readers of The only effective and most | 








in t 
and f “ . “a” . Photo of wateh (reduced) tag * 
work. such as photographing Can't blow Rz 10 Can it truly be said of any other book } ‘ Zi, We ca 
pan alg ow um an low Rainbow out. than WEBSTER’S INTERNATIONAL | same watch in 17 jewel for $ 12685. the regular price hick 
propertic hat is why we ‘oO - air DICTIONARY that it is:—The Standard of the | is $15 in jewelry stores. Either of these watches wil ” aces 
ie ‘ For seam, air, hot or cold } Federal and State Courts? The Standard of the | pon receipt of price with privilege of return if not exactly as 





represented. Isn’t this a fair proposition ! 


suggest th C : Li 
Bausch & Lomb ~ Zeiss Protar Lens, Ser. Vil a. water, acid and ammonia joints. Govt. Printing Office? The Basis of nearly all 













the Schoolbooks? Indorsed by every State School Ww A og Di ae oe an. oe nn Geode ye 
This lens is so perfect that it will do any kind of work. It Beware of imitations Supt.? Universally recommended by College Jewelry "Novelties. Write for it to-day—it’s FREE, 
takes th * place f the several lenses usually required ty jus . Presidents and Educators? The Standard for over JOHN C. PIERIK & CO., 80 Pierik Bldg., Springfield, Hl. 
trial photography Catalog of lenses on request Look for the trade mark—the 99% of the Newspapers? 
Bausch & Lomb Opt. Co., Rochester, N. Y. UP TO DATE and RELIABLE. 
New Yor Boston W ASHINGTON word Rainbow in a diamond in | 2380 Pages. 5000 lllustrations. 
CHICAGO SAN FRANC! Should You Not Own Such a Book? 





black, three rows of which extend 


| Wesster’s CoLtecuTe DicTionaRy. | . BALSAM 
— ignitor Storage the full length ~ each roll. The largest of our abridgments. Regular 


and Thin Paper editicns. Unsurpassed for 


Batteries | Tis } at 14.0 ILLUSTRATIONS. | SANITISSUE 


High-capacity! Light Weight! Manufactured exclusively by 














: . ae * ae Write for “‘ The Story of a Book”—Free, | 
The only American iguition ac- - - | 
gumutatory put up in celfulotd Jars gerry = a aya a oG:,&S; MERRIAM CO., A New 
~yY Surpass in Capac ty, light- arren m ew or’ 1G al mm J ASS., U.S. 
French coils "1fau miles on a single ‘ ony tue Best. Toilet Paper 








charge with a 4cylinder car We 
quarantes one-third more mileage Treated with aromatic 
han any other make. Write for — —_—— Canada Balsam, which 
circular and price list makes it the softest and 
Muller Porous Plate Accumulator Co strongest toilet paper 

West dist St New ¥ made. Leen ogy 























comes wrapped in parchment in sealed cartons. 


| Costs no more than common makes—1l0c, 16c, 26c. 


THE DIAGRAPH ||| The Manufacture of Concrete Build- || eaenctaremirs 
yen ing Blocks on a Business Basis) |), 
Blocks made by power under 100 tons Sure and True 


ust a word will bring our free | 
Honest with its work. Planes 


ifustrated booklet describing the | 
pressure. All materials accurately 
measured. Thoroughly mixed by site bevels of any angle with alee 
. . lute accuracy. 
power. Cured in steam curing kilns. Shepardson’s Iron Plane Gauge 











Diagraph and our “ No Error” 8ys- | 
tem of shipping goods 

American Diagraph Co. | 
10 N. Second Street, Mt. Louls, U. 8. A. 

































dl UF KIN Ready to use in 36 hours. Readily attached to any iron plane. Made of iron and 
| steel, fully nickeled. $1.50, postpaid. Send for catalogue 
—— ene The Perfection Power Block Machine GOODELL-PRATT COMPANY Greenfield, Mass 
an are Gakaiier pare. Send tor is the only power machine making - 0008 
LUFKIN RULE Co. Hollow Concrete Building Blocks under ° PAPER 3 
CaENeSs ana WS. A, heavy pressure at great speed. 3 GAUGE 3 
| apse ——| The ° MICROMETER $ 
eTeAM as | re is a large demand for POWER MADE BLOCKS. o \ a UME TE 3 

\ “ SAO ° — bE 
qant 2 OVE) § | Let us SHOW YOU the BEST MANUFACTURING PROPOSI- [|] ¢ J srvmandtin Capac isis. @ 
we me eo Cat. No, 17B of Fine Tools free. @ 
TION in the country. @ $6.75 The L. 8. Starrett Co., Athol, Mass @ 





THE PERFECTION BLOCK MACHINE CO. 


Kasotea Building, Minneapolis, Minn. of TOME eerie 
Cable Address: Perfection, Minneapolis, 
| Hore" CEBESE 
15 te 21 South Clinton Street. 


oledo Ohia. USA, 


Vulean Place 


: 
The Vulcan iron works 















































The Great Question Answerer!! 


IF YOU WANT TO KNOW 


About AUTOMOBILES and MOTOR VEHICLES; their 
History, Construction, Operation and Development 


IF YOU WANT TO KNOW 


all the facts about all modern subjects of vital importance and every- 
day interest, consult the one acknowledged authority: 


The AMERICANA 


Published under the editorial supervision of 


The SCIENTIFIC 
AMERICAN 


A New Departure [he Americana 


a new depar- 
ture in Reference Works. It is built upon 
an entirely new plan. Instead of giving 
a single article upon a subject, it gives 
a series of articles, each written 
by an expert authority—the 
whole constituting 


A 
Complete 
Development 


of the 































is so far in advance of all 
other works of reference as to 


Mark a New Epoch 


in the publishing world. It is so | 
Onginal, Modern and Thorough as to 
be in a class by itself. It is 


The Standard 


American Authority 
of Modern Knowledge 











































The Most Magnificent, Scholarly, Onginal, 


Practical System of Reference in Existence 








we! : TAKEN all in all we have no hesitation in saying 
that this great American production, in the extent 
and usefulness of its contents, in its technical arrangement, 









in its original conception and brilliant performance, is 
without a peer. —Review of Reviews. 







Some idea of the magnitude of this work may be gained from the fact that it required an 
investment of more than $1,500,000 to produce it. 


Mlle, Over Two Thousand Special Contributors 
9 


Comprising the greatest living American scholars and authorities 






















REQUEST BLANK 


SCIENTIFIC AMERICAN ComPiLina Dept. 
258 FIFTH AVENUE, NEW YORK CITY 


Without obligating myself to purchase, I would like 
to receive FREE your 120-page Book of Specimen Pages, 
Maps, Duotones, Color Plates, Portraits, ete., of the 
NEW AMERICANA, with particulars of your special low 
price advertising proposition : 













No mere advertisement 
can convey an adequate 
idea of the vast interest 


and immense utility of the 
AMERICANA, or of its exceptional value and sumptuous appearance. Let us send you therefore 
a handsome 120-page book containing specimen pages, maps, full-page plates, duo- 
tones, color plates, and text illustrations, with portraits of celebrities, full-page photo- 
graphic plates of the most interesting and up-to-date subjects—The Americana being 
the best illustrated of all reference works. With the object of making the AMERICANA 
quickly and widely known, before placing the work in the hands of dealers for general distri- 
bution, we will accept orders direct at a large reduction from the established price. Those in- 
terested are requested to make application immediately. The work is sold exclusively in con- 


nection with the SCIENTIFIC AMERICAN, and cannot be otherwise obtained. 


Peet are QhaE se... .cocenkestadeansdbsiiniabadtiaiidadeatinbangaatta 


CUT OUT AND MAIL TO-DAY 
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ESTABLISHED 1896 FIRST AUTOMOBILE FACTORY IN U. S. 


E solicit your inquiries. In return we will furnish you with 

our 1907 catalogue, together with a list of references, 

given unsolicited by actual users. The results that have been 
obtained by others may be obtained by you. 


GROUT BROTHERS AUTOMOBILE CoO. 


MAIN OFFICE AND WORKS: ORANGE, MASSACHUSETTS, U. S. A. 
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